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diameter overarm. 


Milling Time 13’ Min. - Planing Time 33% Min. 


These figures include chucking and handling. 


The Planer carried two rows of pieces, used two heads, and took the rough- 
ing cut at 50 feet per minute. 


Our No. 4 
Plain Motor Driven Miller 


uses a gang of high speed cutters 3!.", 61," 


l 


and 10!4" diameter. It 


The roughing cut is '," deep over a sur- 
face 19!" wide and at 4.20" table travel it 


Removes 10 Gubic Inches of Metal Per Minute. 


On such work the outer arbor bearing carries the same load as the main bearing. 
Note how we support it by bracing from the rigid box section knee and the large 
The Motor Drive gives the machine its great power, 


We Are Milling Specialists. 


The Gincinnati Milling Machine Go., 


Gincinnati, Ohio, U.S.A. 


cuts— 
Roughing 25 r.p.m., .168 feed, 4.20" table tra- 
vel—Finishing 30 r.p.m., .100 feed, 3" table 
travel. This brings the pieces exactly to gauge. 
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New 2% x 26 Open 


Turret Lathe 


With cross-sliding turret 


A universal machine for work on bars, forsings and castings 
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A 2'» x 26 Open Turret Lathe with Three-Jaw Chuck and Chucking Tools in position. 


This machine has a stiff geared head which is stationary and is arranged for 
constant-speed drive either by a direct. connected motor bolted directly to 





the head or single pulley belted to countershaft. 


Turret is mounted ona slide of generous proportions, and has both positive 
power and hand-feeds in longitudinal and_ transverse directions. 


Tool equipment is simple, efhcient and universal. 


The horizontal locking bolt has a distinct advantage over the vertical bolt as ~ 
the tendency to lift the turret from its seat is absolutely obviated. 


— PRATT & WHITNEY GOMPANY, 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis 
516 North 3d St. Philadelphia: 2ist and Callowhill Sts. Birmingham, Ala., Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal 
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The Design of an Automobile Steering Gear 


How the Use of Well Tried Mechanisms, Careful Computations, 
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Considerations of Wear and Positive Connections are Necessary 
»°T OS W. G R A H A M 
he desig 7 st ing gear for ; vheel base d nds u tl size | ler t 11 t} 
ne design oO a teering gear tor an wher ase aepends upon iz¢ I ne i¢ I qu ne 
mobile cen , nteresting prol ar. ti e Ofc 1 bv tl = afl , tl —_ | i 
mobile presents some interesting prob- car, the space occupied by the engine, and ces acting on the fr whee de 
is, besides being one of great impor required for the passengers. Another con t ke the dis n f 
ce as regards the easy and safe opera-_ sideration is, that, speaking in a general wheel to center of st g knuckle as 
n of the car. An accident to the steer way, a car with long wheel base rides’ short as _ possibl Some d ers have 
gear may easily place the driver in’ easier, particularly at high speed, than a gone so far in this directio to place 
rious danger. Therefore, the utmost car with a short one However, a long this center within the hub of the wheel 
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3. SIDE-STEERING TUBE FORE-AND-AFT | 
design, that they may be suited the out backing, so the length should not be self his, however, seems a needless re 
rvice desired of them and properly pro- extreme \ long wheel base also means _finement, adding expense to construction 
rtioned for strength deep and heavy side rails, which may as well as perhaps a certain unreliability 
lhe first considerations are, the wheel prove an objection. The tread of cars.for f action, without any adequate advantage 
se, the tread, and the distance apart of general service is usually made standard to warrant it 
centers of the steering knuckles. The or 56 inches center to center of wheels In the design of any piece of mechan- 
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ism, the successful engineer will always 
consider reliability first. The most suc- 
cessful designers have built up their repu 
tation, and made their companies rich, by 
adhering closely to well tried and tested 
devices and adopting new devices rather 
Right here might be written a 
Everyone who has been 


slowly. 
book on design 
through the mill recognizes that there are 
several ways of solving a given problem; 


/ 





FIG. 4. STEERING CRANK 


all of them correct in that they accomplish 
however, 


the result. You may be sure, 
that all of these methods are probably 
wrong in the opinion of someone els: 


It is evidently not practical to design any 
thing so perfectly that it cannot be found 
fault the must stop 
somewhere in the refining process. It is 


with, and designer 
more creditable to the designer to get out 
something which will be wrong any way, 
than to spend so much time in refining 


that he fails to get results. “Get there,” 
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duced should intersect that of the real axle 
produced; thus all turn from a 
common center. The differential allows the 
rear the different 
speeds necessitated by turning. By having 
the front wheels inclined, as stated above, 


Ww heels 


wheels to rotate at 


they will run around on the curve with- 
out the side slip, which is so very destruc- 
Designers wish to know 
conditions, 


tive to the tire. 
actual dimensions for certain 
and I show here two diagrams, a plan, 


Fig. 1. and elevation, Fig. 2, which show 
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FIG. 5. ARRANGEMENT OF 


and “get there quick,” is wanted in the 
auto business to-day. 


ELEMENTS OF THE DESIGN 


Knowing that our design will be “wrong 
anyway” to some, let us not get lost in a 
maze but set about getting results. In 
case of question always incline to the safe 
policy of combining well tried and tested 
devices, rather than to adopt an ingenious 
device simply because of its ingenuity. It 
is evident that in rounding a curve, the 
line of the axle of the steering wheels pro- 


STEERING 


ED po 





2 J 4 








AND 


TUBE 


KNUCKLE 


considered, as 
tread 


some of the points to be 


well as proportions. The common 
of large cars is 56 inches, center to center 
of wheels, which allows the car to run in 
the left in 


vehicles, as well as running in the tracks 


ruts a road by horse-drawn 
of street railways 

The steering knuckles of the front 
wheels have arms attached to them by 
which they are turned. These arms are 
connected by a cross-rod which may be 
either in front of the axle or at the rear 
Either give good results if 


method will 


CROSS-STEERING 
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properly constructed. There are go 
arguments for placing it in either pos 
tion. The rod in front of the axle 

under tension for most of the road shock 
and gives better action of the wheels, 

regards side slipping, over a_ great 
angular range than in the rear. If t! 
wheel is run into the curbing, or a simi! 
obstruction at the side of the wheel, wit 
the cross-rod in front, the rod is plac« 
under compression and may bend, or ev: 


be broken. The rod in front is mor 





TUBE 


likely to be damaged by running into an 
object. Many an auto driver has com 
to grief by running into a dog and bend 
ing or breaking a cross-rod, when it was 
in front of the axle. 

The steering knuckle arms have to be 
spread apart, if in front, and converge if 
in the rear. Sometimes there is too little 
room between the spokes of the wheel and 
the steering knuckle arm to use an arn 
of sufficient length without interfering 
with the spokes, if the cross-rod is i 
front. The rod in front may necessitate 
an awkward starting crank of ungainly 
length to avoid interference when crank 
ing the engine 

The cross-steering rod at 
well protected, as it is back 
There is more room for the 
between the ends of the levers and spokes 
and will give good satisfaction if prop 
erly proportioned. Either method wil 
give good results and good cars are built 
both ways. Its location is one of those 
questions not fully settled, but subject t 
individual preference. 

As the front wheels turn through dif 
ferent angles in rounding corners, some 
method must be adopted to cause the 
wheels to take the different positions n¢ 
cessitated by the conditions imposed. It 
is evident, from a little thought, that 
lever at right angles to the axle will not 
answer, as then the wheels would turn 
through equal angles and remain parallel 
to one another, with consequent side slip 
ping of the tire. About the first thing that 


the rear 1s 
of the axle 
connections 
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ill occur to the designer is to incline 
ese arms away from a position at right 
gles to the axle. By laying out to a 
rge scale on the drawing board the dif 
rent angles of the inner wheel, the cor 
sponding angle of the other wheel is 
uund by meeting the above stated condi- 
ms—that is, the axles produced must 
eet in the same point on the line of the 


RIGHT-HAND STEERING ARM 
ar axle produced. Then, with a length 
presenting the cross-rod, the correspond- 
knuckle 


und. There is no one angle of steering 


ng positions of arms may be 
rms exactly right for all angles of stee1 
g wheels, but by using some judgment 
angle may be found which is close 
ough for practical purposes. 


In this connection consider how the car 





FIG. 7. 


STEERING K 


to be used. In ordinary running the 
heels are moved only slightly from side 
side in order to pass objects on the 
corner is turned. 
he maximum angle will usually be found 


be not over 30 degrees and the usual 


ad; occasionally a 


ngle required is far below this. The 
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maximum angle which it is desirable to 
use to turn the front wheels is 34 to 35 
degrees on each side of the straight-ahead 
position. A greater angle than this places 
too great a side strain on the steering 
wheels and often becomes dangerous, as 
the parts are likely to lock. The usual 
conditions are well met by causing the 


steering-knuckle arms, whet 


produced, to 
meet at the center of the rear axle 

If the car is to be used on a race track, 
then the front wheels will be inclined 
most of the time and the angle at which 
they are to be turned should be consid 
ered when laying out the steering-knuckle 
irms, in order to prevent side slipping of 
the tire, an especially bad feature with 
inclining 
different 
ngles required to turn the wheels is easily 


i racing car. The reason why 
the levers compensates tor the 
seen when laid out on a drawing board 
Che effective length of the arm is given 
by the length of a line throug 
ing-knuckle center, 


¢ 


to the cross-rod, produced if necessary 


drawn right angles 


It will be seen that as one lever increases 


in length, the other shortens or reduces 


its effective length The angle for the 
lated for one set of 


levers may be calcu 


conditions and a series of calculations may 
} 


ve made for different positions of the 


steering wheels. The result is generally 


more quickly graphical 


solution The rule should always be 











NUCKLE AND HUB 


adopted of choosing that method which 
gives a result in the minimum time with 
Keep con- 
stantly in mind that the management dis- 


the least amount of labor. 
likes to pay for frills and refinements. The 
proper angle of steering tube for appear- 


ance and the location of steering wheel 
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determine the di- 
elevation diagram, 


tor convenience will 
mensions given in the 


Fig. 2 


[He Fore AND Art Rop 


[he connection from the steering-case 
arm to the steering knuckle lever is by 


the side rod or fore and aft rod. It is 
desirable to keep the steering crank and 
\ 

} ) EFT-HAN EERING ARM 
steering-knuckle leve f the same length, 
as then the angular motion of each is the 
same and the pressure on the joint is 
equally divided. These motions should be 
carefully plotted. The total movement is 
given by the length of a line joining the 
two positions, not by the angular move 
ment Ihe fore and aft rod should be 
horizont it mid-} th In order to 


provide for the motion up and down of 
the car, as well as that due to moving the 
; i ‘ ift rod needs to be 
connected to the levers by ball and socket 
ms are rigid, 
the shock of driving localizes the strain 


and steering arms 


joints. If all these connecti 
on the steering crank 
the neck joining the ball, and they are 
at that point, also the 
steering of the car is hard. This difficulty 
a spring buffer connection 
aft rod 

steering connec 


1 


t 
kely to break off 
s overcome by 
in one end of the fore and 

The shock given to th 
tions by obstructions on the 
mitted through the spring buffer and is 
gradually transmitted to the steering 
This lessens the liability of break 


road is trans 


crank 
ing off the ball on the steering crank, as 
transmitted through 
The principle of this 


well as the shocks 
the steering wheel 

is illustrated by the spring used between 
whiffletree of a 
With these springs 


the traces and horse 
drawn heavy vehicle 
1 pair of horses will start a heavy load 
break the without 
The inertia of the load is gradually 
instead of suddenly overcome. This spring 
steering rod is well shown by 
be seen to be provided with 


which would trace 


them 


buffer side 
Fig. 3. It will 
screws at both ends for taking up loose 
ness whenever it occurs. It is essential 
that lost motion be taken up at all points 
of the steering mechanism, as any loose 
ness becomes dangerous when a car is run 
speed \ slight looseness of 
hand wheel, which 


‘ 


it a high 
joints, or movement of 
would give a gentle swing at slow speeds, 
would wrench the car at 
[he fore and aft rod 


as shown, to properly adjust 


1 high speed. 
is made adjustable 
for length 
the parts when in place on the machine. 


THe STEERING CRANK 


The attachment of the steering crank to 
the shaft is of the greatest importance. 








i( “ 
[his is shown by Fig. 4 [here are 
. l hicl reliable = 
evera Ways wnicn ar¢ rellabie, Subject 
in a general way to individual preference 
Th point to make sure of is, that the 
crank is in intimate contact, metal to 


etal, with the shaft, before any clamping 


the 
listurb this 


or locking device is added, and that 


clamping or locking does not « 


intimate and perfect fit. One good way 
is to broach the crank with a square hole 
and mill the shaft carefully, say, 0.002 to 


0.003 inch large, and press them together. 


\nother modification is made by adding 
a clamping screw and splitting the crank 
the back 


press on snug with, say, 


on In this case the crank must 


a 0.001-inch press 


fit, before being clamped, and the clamp 
ng arranged so that it does not spring 
the parts away when tightened. 


\nother method sometimes adopted is a 
taper, fitting a corresponding taper in the 
crank. The taper has flats made on each 
side which fit corresponding surfaces in 
the crank 
operation on the 


[his requires a fine broaching 
the best of 
workmanship, but gives good results when 
well fitted 


cranks and 


Other methods will suggest themselves 
[he parts must be in intimate contact and 
held from lost motion or they will rapidly 
work 


parts must be held from turning by their 


loose. Keys are not a success; the 


form and not depend on keys, which are 
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y means of which adjustments as fine as 
one turn may be made, to compensate for 
the steering levers getting slightly bent. 
\fter adjusting, it is clamped tight by a 
clamp bolt. All bolts and nuts about an 
automobile must be locked in some man- 
ner, the common method being a _ lock 
washer and cotter pin as shown 


Fig. 7 shows the right steering knuckle 


and wheel hub, showing how the steering 











lever fastens to the steering knuckle, by 
|} | 
FIG. II. STEERING-CASE YOKE 


means of a taper fit, and is prevented from 


turning by a key. It is drawn into place 


by a nut. The fit is long and large. The 
right and left steering arms are shown by 
Figs. 8 and 9. These are both crooked 


pieces, giving considerable trouble in de- 
signing to get parts so related that there 


is no interference from the axle, or from 


the steering rod, when these arms 


cross 


are swung to their limit in both directions 


October 3, 1907. 


[HE STEERING Post 

We now come to the steering post itself 
containing the mechanism by which th 
steering lever is made to move back an 
forth. The rigidl 
fastened to a shaft passing through th 
usually carried o: 
either roller or ball bearings, although : 
may be supported in plain bearings. At 
tached to this shaft, usually forged soli 
with it, is a worm wheel, a spur gear, o 


steering lever is 


steering case, and 


lever, engaging with some device causing 
it to move back and forth through a lim 
ited arc, and carrying with it the steering 
lever referred to. 


There are various methods of accom 
plishing this end, each having its ad 
vantages and disadvantages. With most 
of these devices, the wear is unequal. Thx 


car is driven most of the time straight 
ahead with but slight changes in direc 
tion. This in the of the 
parts taking place over only a small sec 
tion. 

With the worm and segment gear this 


results wear 


causes looseness in the steering connec 
tions. If an attempt is made to take up 
this into 
closer mesh, we find a tight spot, which 
may prevent turning the worm past that 
point. The intention of the designer is to 
to all the 
parts, so that if any method of take-up is 


wear by moving the segment 


cause wear be uniform over 























difficult to fit It will be noticed that the ball to which introduced it will adjust at all parts. If 
Fig. 5 shows the relation between the the fore and aft rod is connected, has a_ the wear is unequal it becomes difficult, if 
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Fit 10 HE STEERING CO MN 
for and aft rod, the right steering drop sufficient to allow the rod to pass not even impossible, to adjust to offset the 
knuckle and the cross steering rod The freely under the front axle [he bars wear in one place without causing the 
cross steering rod in this case is behind forthe cross steering rod are long, to allow parts to operate with too much friction at 
the front axle the use of a straight pin, having sufficient other portions. 
Ihe cross steering connection, Fig. 6, bearing to give long wear. The design With the difficulties above mentioned in 
shows a good way of connecting across, of the steering arms is very important. mind, considerable attention has been 


using straight hardened pins for the bear 
ings and lubricating by means of grease 
cups. One end of the rod is pinned and 


brazed, the other threaded into the fitting 


[hey must be strong and still allow ample 
the for 
the whole sweep of wheels from one ex 


treme to the other 


clearance between parts to allow 


given of late to the quick-pitch screw and 
nut, of which type Fig. 10 is an example. 
This gear will repay careful 
study, for, while it is far from perfect. 


steering 





fee? 
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ere are some very good features. The 
ace in which this gear had to be placed 
cessitated a proportion for some of the 
irts different from what would have been 
osen otherwise 
Che steering yoke, shown by Fig. 11, 
s two trunnions working in the holes in 
id of the arms. . These trunnions slide in 
rooves across the steering nut case. The 
se is prevented from rotating by a pro 
ction on one side sliding in a groove in 
outer case of the gear. The case is 
iced about the screw and babbitt poured 
mind it; thus the nut is easily made 
Within this turns the screw, and what 
would be ordinarily a tedious and expen- 
ve job is easily accomplished 
There is no adjustment to the parts of 
this gear, the idea being that the parts are 
liberal mm wearing surface that what 
little wear occurs will not give objection- 
ble looseness for a long period of use, 
and the life of these parts will probably 
exceed that of other vital parts of the car. 
[ake up, in a case of this kind, either by 
splitting the case and clamping together 
or adjusting by drawing the nut together 
or separating the parts in the direction of 





ts length only localizes the wear and is 


nly temporary. he adjustment is quick 
lost rhe case is filled with a thin 
ase in order to lubricate all the wear 
¢ surfaces 

(he screw, Fig. 12, is-a two-inch lead 
1adruple Acme thread of half-inch pitch 
he movement of the steering wheel re 
ured to throw the wheels from one ex- 
reme to the other is one and one-half 


rns, or 68 degrees of motion of the front 


eels. The designation above, of course, 
ins that the nut advances two inches 


one turn, and that the individual teeth 
the thread are one-half inch center to 
nter, giving a tooth one-quarter incl 
ick at the pitch line and with sides at a1 
degrees with the vertical 


luded angle 


gle of 14 
29 degrees inc 
Proper steering is associated with the 
ntrol of the speed of the car by means of 

spark and throttle control on the 
ering wheel. The method of doing this 
shown by the lower portion of the steer- 
g column, Fig. 10. There are two shafts 
trying bevel gears; one shaft is a tube, 
th the other running inside it to give 
iple bearing. These shafts carry short 


ers, as shown; the longer is connected 


a link to a-butterfly valve in the supply 
ve from the carbureter and controls the 
w of gas to the engine. The short lever 


connected by a link to the magneto or 
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distributor which controls the time of the 
spark. 

hese gears are operated 
on the end of shafts extending up through 


by bev el gears 


the steering column to levers at tl 


1e wheel, 
which move over notched quadrants. By 
the movement of these levers the speed of 
the car is controlled The quadrant re 
mains stationary while the steering wheel 
is operated. There is a support for the up 
per portion of the steering column, and 
from this extends a stationary outer cas- 
ing for the colum1 

This column conforms to modern ideas 
as to what is desired. Some of the details 
might be changed to make it more com- 
pact, also stops could be added to adjust 
the throw of the stéering arm. The fast 
ening to the car is by a bracket on one side 
to the sub-frame, and by a loose piece 
clamping to the steering gear and side rail 
of the car on the other side. Much of the 


above explanation is incomp 


te, aS a cer- 


tain familiarity with the subject is as- 
sumed to be possessed by the reader. 


of the parts, take 


In figuring the travel 
into consideration that while the parts 


may move through the are of a circle, it 








TEERING WORM 


is the straight line joining these parts 


which gives the actual extent of motion. 


Che motions should be carefully plotted 
and checked by calculation Chere is Op- 
portunity for much ingenuity in designing 
steering geat 


uld keep well in mirrd, however, 


() sh 
ne sli 


1 


hat it is better to build up the gear out of 


details whose principle has been demon 


strated to be correct in. othet nes Chere 
re altogether too many freakish things at 
present which enter into automobile de 
sign It is some of these freaks which 
make the repairs ot utomobiles so ex 


pensive. There is ample opportunity for 


the engineer in automobile design and 


managers are coming to recognize this 
more and more every ye 

[he cotton-mill industry of the South 
eit ail . ices sal ’ 
which nas snown cn phenomena 
growth in the past decade owes no small 


portion of its success to the use of elec 


tricity to drive its looms and spindles 


The advantages of this method over the 
older line shaft and belting ‘are’ well 
known, resulting in saving the first cost 
of shafting, frictional losses, saving of 
power, labor and oil and the possibility 
of easily securing a clean well lighted 
mill, which insures the better health of 


operatives. 
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Ice Difficulties with Hydraulic 
Power Installations in Cold 
Climates 


Pe S S n I ) ( ive 
ttle idea of the dif s W beset 
the working of hydraulic pow plants 
countries where the temperatu winter 
yften falls much below Zero on t ahr 
enheit scale Some of these wet related 


Barnes, B. Sc., in a paper 


by Prof. H. 7 
before Section G 
British Association, who described the 


he 
the n 


conditions met during the winter months 


if 


in Canada, when ice is forming rapid! 


and ice-bridges, dams, and shoves som 
times change the whole character of th 
levels and channels in a single night The 
steadiness of the temperature of th 


water throughout the ice season 1s a 
matter of great interest. It seldom vari 
more than a few thousandths of a dk 
gree from the freezing point even in th 
severest weather Spiculat e, or, as it 
is called in Canada, frazil ice, is formed 
by surface agitation in the more turbulent 
rivers, and in waterfalls, and accumulates 
in great quantities in the quieter portions 
of the stream, where it is carried by cur 
rents. It varies in size from ‘thin plates 
to fine needle crystals, depending on the 
degre of agitation of the water, and of 
all the forms of ice it gives the most 
trouble in hydraulic work. During severe 
cold weather the water is thrown into 
1 slightly supercooled state, during which 
time the ice crystals grow rapidly by cor 
tinued freezing, and give rise to the ag 

t 1 


age, when they possess ad 


glomerating s 


hesive properties and form lumps and 
spongy masses In this condition the ic¢ 
is dreaded by power users, for it quickly 


adheres to the rack bars and to the ma 


chinery of t wheel-gates and turbines 
In a short t i terfer« with th 
operation of the wheels, and may, at an 
moment : 1 temporary c¢ ssation of 
operations, | rt ite ly, it is only a mir 


ite temperature depression which brings 


ibout t nditions, and methods of 
irtificial t applied about the affected 
spots relieve tl tuation in a short tim 
An intelligent of artificial heat, sp 
ially at night time, when supercooling 
s most comm s f d valuable in pr 
enting any interference with the normal 
operation of a power-hous It is not net 
essary to w 1 the entire volume of 
water passing tl gh, which would be 
very costl nd diff t, but by applying 
the heat in t I k rr wheel cases, or 
blowing steam about the affected parts, 
the ice is prevented from obtaining 


foothold. It is well known that the mos 
formation of 
both frazil and anchor ice is the protec 
tion afforded by a surface sheet of ice 
If a power-house is located on a river 
normally frozen over, with no stretches 
of open water above, no ice troubles are 


experienced.—Mechanical Engineer 
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The Camming of Automatic Screw Machines—} 


How the Changeable Pulleys 
and the Two-speed Spindle 


and Gears Affect the Tool Feeds 
Drive Modifies the Cam Angles 





BY C. L. GOODRICH: 


In the first section of this article meth 
ods were presented for determining the 
cam angles of the Pratt & Whitney auto 
matic to give the cutting tools the desired 
rates of feed per revolution of spindle and 
It was there shown that after sub 
the 


work 


tracting from the circumference of 


turret-slide drum the peripheral space oc- 


cupied by the 50-degree, or non-cutting 


and non-indexing cams, the eight cam 
roll spaces and the eight '%4-inch flats on 
the cam ends, we had left a certain dis 


tance available for the cutting and index 
ing cams whose angles had to be figured 
or obtained by lay-out and measurement 
We found, too, that during the rotation of 
the drum through a certain distance equal 
to the 
spindle should make a certain number of 
Table 2 of 
ceding section), determined by adding up 


space occupied by these cams, the 


revolutions (as per the pre 


the number of turns necessary for taking 
the different the de 
sired rates of speed, plus the turns during 


turret-tool cuts at 


the indexing movements. In order, there 
fore, that the spindle and cam drum shal 
be driven at the proper relative speeds, 
with any given ratio of gearing in the feed 
motion, the question of the relative diam 
eters of the spindle-driving drum on the 
countershaft and the feed-motion driving 
pulley on the same counter has to be taken 
into consideration. For it is obvious that, 
both spindle and feed motion being belted 
from the one countershaft, if we are using 
say a certain diameter of counter drum for 
driving the spindle, any change in the size 
of pulley for driving the feed motion will 
affect the turret-slide 
revolution of spindle 


rate of feed per 


SPINDLE AND FEED-pRIVE RATIOS 


In Fig. 16 is shown by diagram the ar 
rangement of pulleys on _ countershaft, 
spindle and feed motion, A being the drum 
for driving the spindle in either direction 
through reversing belts running on spindle 
pulley B, which is located between two 
is the countershaft pul 
the “feed pulley”) 
driving the cam drum shaft 
pulley E 
and worm gear F at slow speed through 
the planetary 


loose pulleys; C 
for 
D through 
which operates the worm shaft 


ley (known as 


gearing indicated at G or 
directly at high speed by a clutch connect- 
ing the pulley directly to the worm shaft. 
On the No 
spindle pulley B has a diameter of 6% 


I machine, for example, the 


*Copyrighted 1907, by Hill Publishing 
Company 
tDepartment foreman, Pratt & Whitney 


Company 
rAssociate editor, AMERICAN MACHINIST. 


inches, and the feed-motion pulley E is 6 
inches. The worm gear has 84 teeth mesh- 
ing with and 28 
turns of the worm shaft are required to 
drive the cam shaft and cam drums through 
With a 24 to I 
ratio of gearing in the feed drive at G, it 
must turn 


a triple thread worm 


one complete revolution. 


is obvious that the pulley E 
24 < 28 times, or 672 turns to each revolu- 
the shaft 
course, that the slow motion (24 to I) is 
the complete 
circumference of turret 


tion of drum assuming, . of 


in operation throughout 
cycle. The the 
slide drum H carried by the latter being 








18 inches, for each inch of peripheral 
travel of the drum, the pulley E on the 
Cc 
A | 
‘ titer 
Shaf 
B | 
Center of Spindle 
E 
. - 
\,G 
\ 
| 4 
dk Cam Shaft KS | 
: D 
ecnemmend F 
H 
FIG. 10, DIAGRAM OF SPINDLE AND CAM 
SHAFT DRIVE 
feed drive must turn (672 — 48)=— 14 revo 


lutions. If we have (as found in connection 
with Table 2) distance of 
25.39 inches to travel during 521 turns of 


a peripheral 


the spindle in order to give the required 
feeds with the cams, as figured out in the 
preceding article, the spindle must make 
20.5 revolutions for each inch of drum 
Chat is, while pulley E, Fig. 16, is 

pulley B must 
If the two pulleys 


travel 
making 14 
make 20.5 revolutions 


revolutions, 


were of the same diameter, the diameter 
A and feed pul- 
would of course be in the ratio of 


of the countershaft drum 
ley C 
20.5 to 14 or 1.46 to 1. The spindle pul 
ley, however, is 654 inches diameter and 
the worm-shaft pulley EF 6 inches; there- 
fore the countershaft pulleys will be in 
the ratio of (20.5 65%) to (14X6) = 
136 to &4, or a ratio of 1.62 to 1. This 
ratio will be approximated very closely by 
a spindle-driving drum of a diameter of 
10 inches and a feed pulley of 6 inches. 
The foregoing 
sented in order to show the relation exist 


matter has been pre 
ing between the speed of the spindle and 
the speed of the cam drum drive. In prac- 


tice, the diameter of the feed pulley re- 


f AND F. A. STANLEY + 


quired to be used in conjunction with any 
given diameter of driving drum for the 
spindle may be more directly obtained by 
the aid of a simple table—like Table 4 
herewith. After we have found our cam 
angles as described in the other section 
we may take ihe angle of any one of the 
cutting cams and use this in connection 
for finding the required 


with our tabie 


size of feed pulley. 


Use oF THE TABLE 


This table is arranged with columns for 
each feed-motion ratio from 24 to 1 down 
to 2.7 to I [he quantities in these col 
umns are obtained by dividing the tangent 
of the angles from 1 to 60 degrees in the 
the 
given at the heads 
The feed-pul- 


second column by feed-pulley con 


stants 12.7, 5.91, etc., 
of the respective columns. 
ley constant, it should be noted, is equiva 
lent to the number of revolutions of the 
head spindle to each inch of peripheral 
travel of the turret drum, with the same 
diameter of pulleys on the counter for 
driving the spindle and the feed mechan- 
sm. As indicated by the formula at the 
bottom of the table, the feed per revolu- 
tion 

feed pulley 
counter drum 


tan. of angle 
feed-pulley constant 





and as the six columns under the respec 
tive ratios are already worked out giving 
the equivalent of 
tan. of angle P 
‘feed-pulley constant 
the feed per revolution for any cam angle 
with any given ratio of gearing in the 
feed motion is found by multiplying the 
quantity opposite the angle and in the re- 
quired column, by the feed-pulley diam- 
eter and then dividing by the diameter of 
the counter drum driving the head spindle. 
Now, with a given diameter of counter 
drum for the spindle, and with the angle 
determined for any cam and the rate of 
feed given which we wish to produce with 
that cam, we can find the diameter of feed 
pulley required to produce that rate of 


feed by a formula as follows: Dia. feed 
pulley feed per rev. X dia. counter 
j : tan. of angle — 
aa il feed-pulley constant ]° ~ 


fan. of angle 
feed-pu'liey constant 
already worked out in the table for the 
various angles, it is merely necessary to 
multiply the feed per revolution by the 
diameter of the drum for driving the 
spindle, and divide by the quantity op- 
posite the cam angle under the proper 


have the expression 





g 


ie 


ie 
1e 


4 
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olumn. 


ceding article is to give 


24 to I ratio), 


a rate of feed of < 1I0= 
0.005 inch per turn of spindle (using the opposite 6 degrees and in the 24 to I ratio 
the cam angle being prac- colu 
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Thus, if one of the cams in the ing the spindle, we 
set which we have figured as in the pre- feed pulley required by multiplying 0.005 
0.05 and dividing by 0.00827 (found 


mn) 6 He 


can tind the 


nce a O-1Inc 


to the method 








O1O64 
1506 
O21240 
Ov?Hb6. 
ORAS 
04264 
05334 
OO40S 
O760S 
OS569 
Q9O655 
1OOAS 
do 
196 
14077 
5 203 
1633S 
17487 
IS642 
1OS12 
2OO9OG5 
22193 
"3406 
P4635 
2 58S. 
7148 
28433 
29739 
31069 
32421 
338 
35201 
26637 
38101 
395908 
$112 
1PHO5 
14301 
15945 
17639 
19376 
511604 
53005 
4902 
5SOS6 1 
SSSS4 
H09T75 
63140 
H53S8S 
67720 
FOU 
72667 
78045 
S7OS. 
93878 
1 O5612 


tically 6 degrees, and if we are using a_ the proper size to use 
10-inch drum on the countershaft for driv that owing 
P. & W. No. 1 TOMATIC 
TANGENT OF ANGLE. 
FEED PULLEY CONSTANT 
RATIOS 
24:1 11.1621 » S121 4:1 
Dy TANGENT 
I eed Feed Feed F e« 
Pulley Pulley Pulley Pulle 
( ‘onst Conat Const Const 
1 7 5 Oo] O7 ~ 18 
| OL746 00137 00295 QO56S8 OOSO 
Ll, 02619 00206 00443 QOS53 01201 
2 03492 00274 OO591 O17 O01 
2ls 04366 00343 00738 O1422 02002 
3 05241 OO412 OOSS6 OL707 02404 
j 06993 00550 OLIS3 02277 03207 
5 OS749 OOGSS O1480 02849 04013 
6 1051 OOS27 OL77S 03423 O4S8¥1 
7 12278 00966 02077 O40 O5401 
Ss 14054 O1106 02378 04577 OO447 
Q SS3S O1247 02679 O515S 07265 
10 17633 OL3SS 02983 O5687 OSOO 
11 19438 O1530 03289 06331 OS916 
12 21256 01673 03596 06923 O9OTAO0 
13 23087 OLS17 03906 7520 10590 
14 24933 01963 04218 OS122 11437 
15 26795 02109 04533 OS72S 1229] 
16 P8675 02257 O4851 09340 13153 
17 30: 573 02407 05173 O9959 14024 
1S 32492 O2558 05494 10583 15863 
19 3443 02711 Q5995 11216 15795 
>) 30: 397 O2S865 O61T5SS 11855 16695 
21 383586 03022 06495 12503 17608 
22 10403 OSIS1 O6S36 13160 18533 
23 12447 03342 O71S2 13826 19470 
24 $4523 O3505 07533 14502 20423 
25 16631 03671 O7S890 15189 21390 
t} $8773 O3761 OS252 L5SSS7 22272 
27 0953 04012 O8621 1660 23373 
2s I3171 O4 186 OS996 17 24390 
”) 55431 04364 09379 IS055 25427 
30 57735 O4545 09769 ISSO5 HASS 
31 60086 04731 10166 19572 27562 
32 62487 04920 10573 20354 28633 
33 64941 O5113 10988 21153 TSO 
34 67451 05311 11413 21971 30941 
35 70021 05513 11837 22808 32119 
36 72654 05720 12293 23665 33327 
37 75355 O5S870 12750 24545 345606 
3S 78129 O6151 13219 25449 35839 
39 S097 06297 13701 ; 37147 
10 S391 O6607 14198 27332 38491 
1] 86929 OGS844 14709 28315 39876 
$2? G00 4 O7O89 15218 29329 11302 
13 93252 07342 15778 30375 $2730 
14 96569 O74525 16338 31455 142907 
15 1.0000 O7S8S81 16920 $2573 {5871 
16 1 03553 OS153 17522 33730 17477 
17 | 07237 OS443 IS145 44930 19145 
1S 1.11061 OS745 IS792 36176 50941 
19 1 15037 Q905S 1948] 37471 52769 
50 1 19175 09383 20165 238819 54667 
52 1.27994 10078 21657 11691 5S713 
5 1.42815 11245 24165 14833 65511 
57 1 53986 12124 27747 5OLSS 706: 
60 1.73205 13638 29306 SOAIS 9451 
Correct Feed per one Revolution of Head Spindle 
Tan. of Angk Feed Pulley 
Feed Pulley Const. “ Counter Drum 
TABLE 4. FOR FINDING THE CORRECT FEED PER REVOLUTION OF 


ETER OF FEED PULLEY, FOR ANY 


GIVEN 


CAM 


SPINDLE OR 
ANGLE 


size of the 


h j 


It will be 


used 


| 
l 


THE 


yulley is 
obvious 


in de 


Fee 


O1er0 
OPS] 
O44) 
OB053 
O3665 
O4897 
OOTIS 
O7 350 
OSSS6 
OQUSNLS 
1WO75 
1P?0 

13593 


14864 


{NOG5 
SOSOT 
S2O95 
4635 
SOG 
SS67S 
HO7S89 
62965 
65211 
O7531 
HYO30 
72414 
74991 
770605 
SO445 
83332 
89506 
QOS87 1 
O76S82 
21122 


DIAM- 
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termining the angles of the set of cams 
for the turret-slide drum, it makes no 
difference whatsoever which cam is used 
as a basis for working out the feed-pulley 
diameter 

Similar tables may be figured for the 
other sizes of machines and will be found 


of considerable valu 


FEED CHANGES 
ihe figures in the different ratio col 
umns in Table 4 actually show the rates 
of feed per revolution of spindle which 
would be obtained if the feed pulley and 
spindle-driving drum on the countershaft 


were of the same diameter, and by follow 


ing across the table on any horizontal line 
the possible variations obtainable by the 
six different ratios of gears for use in the 
teed mechanism will be clearly seen The 


ctual feed changes produced by different 


angles of cams and various es of feed 
pulleys and counter drum with a given 
ratio of gearing are shown by Table 5 
which is worked out for the N I aut 

matic and for a 24 to 1 ratio of feed gear 


ing. It will be apparent from this tabl 
that very fine chang of teed are ob 


tained with any given feed pulley and 


counter drum by slight modification in 
cam angles; the entire range, of course, 
being greatly increased when we introduce 
the gears of other ratios into the feed 
drive 


It should be borne in mind that after 
the machine has been cammed in accord 
ance with the method described, the raté 
of feed per turn of spindle derived from 
the cam may be increased or decreased by 
changing the gears’ in the feed motion 
without affecting the rate of turret-slide 
travel during the indexing movement 
This is due to the fact that the indexing 
is accomplished with the feed-motion pul 
ley clutched direct to the cam shaft for 
driving the cam drum, that is, the “fast 
motion” is then in operation and _ this 
drives at a constant speed unless the feed 
pulley on the countershaft is changed, or 
the speed of the counter itself altered by 
shifting the position of the belt on the 
three-step driving cone. While the index 
ing cams are laid out for performing their 
work with the turret slide traveling at 
about 20 feet per minute, some departurs 
may be allowed either way from this 
normal rate, such, for instance, as might 
be due to a slight change in diameter of 


feed pulleys 


[THe Two-speep SpinpDLeE Drivt 


It is quite common practice now, wit! 
the Pratt & Whitney automatic, to equip 
it with a two-step pulley for operating th« 
head spindle in place of the single-diam 
eter drum formerly wniversally used for 
this type of machine This gives the 
spindle two rates of speed (ordinarily 2 
to 1) and the higher speed is generally 
employed for the backing belt Thus, a 
suitable countershaft speed may be se- 
lected for the rough turning cut and for 
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threading, using the forward belt (except 
in very unusual cases where a left-hand 
thread is to be cut) and the fast back- 
ward speed is then utilized for finish turn- 
ing and cutting off, a left-hand finishing 
box tool being used and the cut-off being 
carried on the rear end of the cross slide. 
If a forming tool is required, this is car- 
ried at the front of the cross slide and 


operated while the roughing box tool is 


S 


cutting, with the spindle operating at 
slow speed [he spindle then reverses 
upon the completion of the rough-turning 


and the forming operation, and runs back 
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it is advisable to reduce all feeds 
per revolution to what they actually 
would be in case only one of the two 
speeds was used, and thus simplify the 
problem 

For example, if we have a constant feed 
of 0.005 inch per revolution at 100 revolu- 
tions per minute, and another constant 
feed of 0.005 inch at 200 revolutions per 
minute it is advisable to consider both at 
the same number of revolutions per min- 
ute. To reduce the former to the latter 


or 0.0025 inch feed at 


= 0.005 inch > 
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work, the first cam A being a plain 50-de 
gree stop cam which holds the turret 

its forward position, while the stock feed 
out. Cam B for the roughing box tool, 
and the forming cam on the cross-slid 
disk, are in operation while the spind! 
runs at its slow speed, and cam C for th 
finishing cut feeds the finishing box too 
over the work with the spindle operating 
at its fast speed. The slow spindle speed 
is used while the die is run on by cam 
D, and the fast speed is again employed 
during the cutting-off operation. It will 
be noticed that extra space is left be- 




















SET OF (¢ 


ward at double the forward speed while 
the finishing tool is in operation. If the 
piece 1s to be threaded, the slower forward 
speed is utilized while cutting; and after 
the die has run on, the spindle again re 
verses to high speed while the die is run 
off and the cut-off tool severs the work 
from the bar. This two-speed arrange 
ment 1s a very advantageous one as it 
makes it possible to drive the spindle at 
speeds best adapted for the cuts taken by 
the different classes of tools used on the 
work, and thus greatly increases the out- 
put. 

In plotting out cam angles for use in 
connection with the two-spindle drive 





Cam for opening Dik 


Begin 
Form 






Locked 
Reed Out 
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Cam Drum Development 














AMS FOR REGULAR SCREW WORK WITH TWO-SPEED SPINDLE DRIVE 


200 revolutions per minute, while the latter 
would, of course, remain 0.005. The tan- 
gents of the angles for the cams to be 
used would, of course, be 2 to 1, while 
the actual feeds per revolution. at the 
speeds used are equal 

Fig. 17 shows a cam lay-out for a ma- 
chine using the two-speed spindle drive, 
the turret cam drum surface development 
being shown in two sections for conven 
ience. The forming and cutting-off cams 
are sketched in at the side of the drum 
lay-out with the circles drawn to clearly 
indicate where the forming and cut-off 
operations commence and end. The cams 
shown are suitable for general screw 


tween the end of the die cam D and the 
last draw-back cam. This extra clearance 
is provided in order that the die may 
have ample time to run up on the screw 
and reverse before the draw-back cam 
comes into action against the turret 
slide roll. Where an opening die is used, 
mounted in a sliding holder, the die cam 
may be made shorter as indicated by the 
dotted lines. 

The forming tool is used advantageous- 
ly on regular screw work for necking 
down at each side of the head while the 
roughing box tool is in operation. This 
reduces the work of the cuttinz-off tool 
and on many jobs relieves the box tool 








e 
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»f the work of finishing the under side of 
the head. 


PUTTING ON THE CAMS 

A few words regarding the forming 
and placing of the cams in position on the 
irums and cut-off disk may not be out of 
olace here. After the angles, lengths, 
etc., have been found the cams may be 
ut from the flat stock to the right length 
ind proper angles at the ends by means 
of a saw in the milling machine, swivel 
ng the vise to give the required angles 
for the ends, and then the holes for the 
tap bolts are drilled, after which the cams 
ire bent to conform to the curvature of 
the drum. Tough steel that will admit of 
being hardened should be used, and after 
the pieces are hardened they are located 
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The idea will be clear from the drawing 
in Fig. 17. 
Some further 


touching on some special problems that 


points on camming, 
arise quite frequertly in ‘connection with 
screw-machine work will be taken up 
later. 





Marking Patented Articles 


By Irvinc D. KIMBALL 


Many patentees do not realize the im- 
portance of marking their inventions as 
patented and affixing the date of their 
patent, in accordance with section 4900 of 
the Revised Statutes, which reads: 

“Sec. 4900. It shall be the duty of all 
patentees, and their assigns and legal rep- 
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B may suppose in absence of such notice 
that it is not patented and may make and 
use or sell a large number of them. This 
may result in a serious loss to A’s busi 
ness; but as he has not notified the public 
that his article is patented, he is not pro- 
tected by law and can collect no damages. 
If, however, upon finding that B is making 
his invention, A notifies him to stop such 
infringement, B can be held accountable 
for any which he manufactures after the 
receipt of such notice 

A patent is a public grant which is 
rightly subject to such restrictions as are 
necessary to protect the welfare of the pub- 
lic in general. If a man has a piece of 
land that he doesn’t want people to walk 
upon, he surrounds it by a fence or puts up 


a sign, saying “No trespassing.” If there 


STEEL CUTTING FEED PER REVOLUTION OF SPINDLE 


P. & W. No.1 R 


KG. AND No. 1 SPEC 








m For 11% Counrer Drum 
| Sprnpie Speeps 653-496-396 
| 


ANGLE or CaM. 


Dea. Diam. or Freep PULLEY 
3” - 5” 6 
3 00110 .00147 .00184 .00221 
4 00147 .00196 .00245. .00295 
5 | OOLS4 .00246 .00307 .00369 
6 | 00221 .00295 .00369 .00443 
7 00259 .00345 .00431. .00517 
8 00296 .00395 .00493 .00592 
9 00334 .00445 .00556 .00667 
10 00371 .00495 .00619 .00743 
11 00409 .00546 .00682 .00819 
12 | 00448 .00597 .00746 .00895 
13 | 00486 .00648 .00810 .00973 
14 |.00525 .00700 .00875) .01051 
15 | 00564 .00752 .00940 .01129 
16 | 00604 .00805 .01006 .01208 
18 00684 .00912 .01140 .01369 
20) 00767 .01022 .01278 .01534 
22 00851) .01135 .01418 .01702 
24 00938 .01250 .01563 .01876 
25 OO9S82) .01310) .01637; .01964 
26 01027, .01370) .01712) .02055 
28 1.01120) .01493 .01866 .02240 
30 01216 .01622 .02027 .02432 
32 01316 .01755 :02193 .02632 
3 01421 .O1894, .02368 .02842 
35 01475 .01966) 02458 .029049 





AUTOMATIC SCREW MACHINES 


For 12% Counrer Drum For 14% Counter Drum For 16° Counrer Drum 


SrinpLe Spreps 713-541-432 


SrprinpLe Speeps 832-631-504 


SrinpLe Sreeps 950-722-576 


Diam. oF Freep PuLiey Diam. or Freep PuLiey Diam. or Feep Pury 


»” i” I 5” 6” ; 4a? 
| 
00101 .00135; .00169 .00202 .00O87 .00116 
00135 .0OLSO; 00225 .00270 .00116 .00154 
00169 .00225); .00282, .00337 .00145) .00193 
00203 .00271) .00338) .00406 .00174! .00232 
00237, .00316' .00395 .00474 .00203 .00271 
00271 .00362) .00452) .00543 .00233 .00310 
00306 .00408) .00509) .00611. .00262) 00350 
00340 .00454) .00567) 00681 .00292) 00389 
00375 .00500! .00625) .00751 .00322! .00429 
00410 .00547! .00684) .0OS21 .00352) .00469 
00446 .00594) .00743, .OOS90 00382) 00510 
00481 .00642! .0OS02) 00963 .00412) 00550 
00517 .00690) .0O862) 01035 .00443) .00591 
00554 .00738) .00923) .01108 .00475) .00633 
00627 .00836] .01045 .01255 .00538) .00717) 
00703 .00937) .OLL71) 01406 .00602) 008038 
00780 .01040} 01300 .01560 00669) .00892 
OOS60 .01146) .01433 .01720 .00737) .00983 
00900 .01200 .01500 .O1801 00772) .01029 
00942 .01256 .01569 .O1883, 00807) 01076 
01027 .01369 .01711) .02053 .OOSS0) .01173 
01115 .O1486! O1858 02230 .00955! 01274 
01207 01608 .0P011 .02413 .01034) 01379 
01302 .01736 .02170 .02605 .01116) 01488 
01352 .O1803 02253 02704 .01159) 01545 


00145 .00173 .00076 00101 .00126 00152 
00193 .00231) .0O101 00135) .00169 00202 
00241) .00289 .00127) OO1T69) 00211 00253 
00290) .00348 .00152) 00203) .00254! 00304 
00339) .00406 .00178 00237 .00296) 00355 
00388) .00465) .00204 00271) .00339) .00407 
00437) .00524 .00229 00306) 00382, 00459 
00486 .00584 .00255 .00340) .00426) .00511 
00536 .00643 00281 00375 .00469) 00563 
00586 .00704 .00308 00410) .00513 .00615 
00637 .00764 .00334 .00445) .00557) 00668 
00687 .0OS825 .00361 00482) 00602) 00722 
00739, .OOS87 .00388 .00517) 00646) .00776 
00791 .00949 .00415 .00554) 00692) 00830 
00896 .01075 .00470 .00627!1 00784) 00941 
01004 .01205) .00527 .00703 .OOS78, .01054 
01114 .01337) .0O585 .00780 .00975) .01170 
01228 .01474) .00645 .0OS860 .01074) .01289 
01286 .01543) .00675 .00900 .01125 .01351 
01345 .01615: .00706 .00942 01177 .01412 
01466 .01760 .00770 .01027 .01283 .01540 
01592 .01911 .0O836 .01151 .01393 .01672 
01723 .02068 .00905 .01206 .01508 .01810 
O1860 .02233 .00977 .01302 01628 .01954 
01931 .02318 .01014 01352 .01690 .02028 


TABLE 5. AUTOMATIC SCREW MACHINE FEEDS, PRATT & WHITNEY NO. I MACHINE (24 TO | FEED MOTION ) 


one by one on the drum, and the latter 
drilled and the holes tapped for the tap 
bolts which secure the cams in place. The 
turret-slide cams are located in the right 
positions relative to the chucking drum 
ams by squaring across from the chuck 
losing cam on that drum, this giving the 
right location for the first cam on the tur- 
ret-slide drum. It must be kept in mind 
that the chuck-closing cam must close the 
huck completely before the cutting part 
‘f the first cam on the turret drum comes 
nto contact with the cam roll 

The forniing and cutting-off cams are 
located on their disk so that the ends of 


these cams are just passing the ends of 


the cross-slide levers when the points on 


the turret cams marked in the lay-out 
“end of forming” and “end of cut-off” are 
just in contact with the turret-slide roll 


resentatives, and of all persons making or 
vending any patented article for or under 
them, to give sufficient notice to the public 
that the same is patented; either by fixing 
thereon the word ‘patented,’ together with 
the day and year the patent was granted; 
or when, from the character of the article, 
this cannot be done, by fixing to it, or to 
the package wherein one or more of them 
is inclosed, a label containing the like no 
tice; and in any suit for infringement, by 
the party failing so to mark, no damages 
shall be recovered by the plaintiff, except 
on proof that the defendant was duly noti 
fied of the infringement, and continued, 
after such notice, to make, use, or vend 
the article so patented.” 

To illustrate in a simple manner, let us 
suppose A has a valuable patent, but neg- 
lects to mark the article covered thereby. 


is no fence or sign, one supposes that 
there is no objection to a person walking 
across it. If a man has a patented inven- 
tion which other people must leave alone 
he should put a sign on it, in order that 
the public may know of his right 

The courts, in ruling upon questions 
arising under this statute, have as a rule 
held the contestants strictly to the word 
ing of the statute 

In one case the patentee of wooden 
Gishes stamped them “Oval Wooden Dish,” 
and the crates in which they were shipped 
“Patented,” and the date of 
Che court held that the stamp 


with the word 
the patént 
ing of the word “Patented” on a crate 
containing patented articles could not be 
construed to be either a marking of the 
word upon the articles or affixing it to 
them as required by the statute. The 
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statute clearly states that the notice can 
only be affixed to the package when the 
rature of the patented article does not ad- 
mit of its being marked. The assertion 
that to mark the notice on the dishes would 
so add to their cost that they could not be 
sold at a profit does not permit a devia- 
tion from the letter of the law. It is not 
the intent of the law to protect the pat- 
entee in disobeying the law. Smith vs 
Walton, 51 Fed. Rep. 17 

From this it is clear that the inventor 
01 manufacturer must carefully determine 
what method of marking will give him the 
protection of the law. On a machine it is 
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later patent is an improvement, is not a 
compliance with the statute and gives the 
patentee no right to recover damages. 
Traver v. Brown, 62 Fed. Rep. 933. 

In Wilson v. Singer Mfg. Co., Fed. Cas 
17,836, it was held that there was no liabil- 
ity attached to affixing the word “pat- 
ented” and the date after the patent had 
expired. 

In Goodyear v. Allyn, 3 Fish, P. C. 374, 
it was held that where a patent is divided 
among several owners, failure of one to 
mark does not affect the rights of the 
others. 

Manufacturers and inventors should see 
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Monnot Copper-clad Steel 


Many attempts have been made to make 
rods or sheets with an iron or steel core 
and a copper covering to protect it 
from oxidization by water, gases and 
acids. It has been very difficult to secure a 
coating which was at all homogeneous, and 
the union of the two metals has never been 
entirely satisfactory. The most successful 
attempt was probably that of Edward 
Martin, of Paris, who used a rolling pro- 
cess to produce a copper wire with a steel 
core or a steel wire with a copper cover- 
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FIG I. A COPPER-CLAD STEEL BILLET AND PIECES MADE FROM IT 


a simple matter to have the notice cast on 
or fastened to the machine in the shape of 
a name plate. But on such en article as a 
hair-pin, for instance, it would be neces- 
sary to place the notice upon the box or 
wrapper containing them. 

It is necessary that each article should 
be stamped with the day and year, but 
this is sufficient even if the word “pat- 
ented” is abbreviated. Hawley vs. Bag- 
ley, Fed. Cas. 6248. 

Marking an article “patented,” not with 
the day and year of the patent which cov- 
ers it, but with the date of a previous pat- 
ent to the same inventor upon which the 


to it that as soon as a patent issues, its 
date, with the word “Patented” or “Pat.,” 
is put upon the article; or, if this is im- 
possible owing to its nature, that a label is 
affixed either to the article or the package 
containing it, giving the information. 
Having paid out good money for a patent, 
is is a simple matter lawfully to notify the 
public of such right, thereby avoiding mis- 
understandings and expensive lawsuits. 





The sale of electrical goods in Rio 
Janeiro is extremely active, and all 
American manufacturers now represented 
in Brazil are are doing a fine trade. 


ing, whichever you prefer to call it. The 
product was fairly satisfactory, but the 
cost was prohibitive from a commercial 
standpoint. There has also been some 
fairly good work of this kind done in Get- 
many, but the cost has been very much 
more than for pure copper. 

The process which has made this a com- 
mercial product is due to J. Ferreol 
Monnot, a French metallurgist, for whom 
the product is named. 

Roughly speaking, the process consists 
in taking a bar of steel, usually round 
and about four inches in diameter, and 
dipping it into a crucible or pot of molten 
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pper. Then a sleeve of such diameter 

at the annular space between the bar 

d the sleeve determines the thickness 

i the copper coating it receives is lowered 

er the bar. Any thickness of copper de- 

red can be obtained in this way, and the 
pper-clad bar is then rolled or worked 
wn to any size or shape called for. 
With all this working, the copper and steel 
ire both reduced in the same proportion, 
that if the original bar has 20 per 
cent. copper the reduced bar or wire, if it 
be drawn down to that, will have approxi- 
mately the same proportion of steel and 
copper. This always preserves the cop- 
per coating as a protector against cor- 
rosion. 

This coating is thoroughly united to the 
steel itself and cannot be separated by 
twisting or by the use of a cold chisel ex- 
cept to cut off the piece running immediate- 
ly in front of the cutting edge, the same 
as can be done with the steel itself. So 
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Near this is shown a smaller section which 
has withstood a cold-chisel attack without 
failing in any particular. Just above this 
are two other sections which show how 
the thickness of the copper reduces as it 
is rolled or drawn down; above the large 
sections by way of contrast, is some small 
wire drawn from the same bar. Although 
the copper is very thin on this wire, it is 
a protective covering just the same. 
At the left is a copper-covered coldchisel 
of carbon steel, the object being to protect 
the steel against decarbonizing and the 
detrimental action of sulphur or harmful 
gases. This seems the least practical of 
any of the uses shown, and it does not 
seem as though the benefits would war- 
rant the cost. 

Next comes a drop forging from cop- 
per-clad stock, on which the copper cover 
ing is apparently intact at all points. 

Next is a blade from a Westinghouse 
turbine, drawn from the copper-clad steel. 

















FIG. 2. MORE EXAMPLES OF COPPER-CLAD STEEL 


that even should the copper coating be in- 
jured at any point, the corrosion could not 
work its way along under the skin as 
would be the case were the copper not 
firmly united to the steel. It localizes any 
corrosion to the immediate point of injury. 
The homogeneity of the copper coating 
1as been shown by tests of the metal in 
ids as compared with plain steel. Acid 
ths that entirely dissolved bare steel in a 
ew days did not affect the copper-clad ma 
rial, as proved by the test of strength 
the wire both before and after. Tests 
the acid showed no trace of iron, snuw- 
g that the covering was so solid that it 
uld not get through to attack the steel 
lhe illustrations in Fig. 1 show a section 
1m the original bar and show the copper 
vering very clearly. At the bottom, two 
w cuts were made and in the endeavor 
break off the copper covering, both 
pper and steel bent; but there was no 
en of any separation between the metals. 


It is interesting to note that, after satis- 
factory tests, the Westinghouse Machine 
Company has adopted this metal for all 
its turbines. 

The blade shown has a complete copper 
covering to protect the steel from the ac- 
tion of the steam. The copper is very 
hard from drawing to this shape, and 
makes a good durable coating. 

Another use is shown in the various- 
sized nails, which are steel with a fairly 
heavy coating of copper. These are par- 
ticularly useful in boat work and for roofs 
and similar places. Besides being cheaper 
than copper they have the advantage that 
they can be driven the same as a steel nail, 
while the copper nail must have a hole 
bored for it and is very apt to come loose 
in the hole. 

One of the principal uses for such a pro- 
duct is probably in the shape of wire for 
electrical purposes, although it is equally 
good for guy wires or in any other place 
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where bare steel is attacked by its ene 
mies in the shape of gases, acids or the 
elements. 

[The combined wire has a conductivity 
just in proportion to the amount of cop 
per and’ steel it contains, but there are 
many places where copper wires are used 
much larger than needed to conduct the 
required current, in order to secure suf 
ficient strength and to protect against me 
chanical injury ‘his is particularly true 
in telephone work, and the copper-coated 
wire should present quite an opportunity 
for saving money in such cases 

It is also useful for roof covering, 
exhaust heads, pump rods, ship bottoms 
and engravers’ plates, saving in the cost 
of copper in each case 

The tensile strength will of course be 
just in proportion to the amount and 
quality of the steel used and need not be 
considered here. It is evident that the 
strength of copper-clad sheets is greatly 
in excess of that of pure copper, thus in 
many cases allowing an additional saving 
by using a thinner gage 

Still other uses are shown in Fig. 2 
the spring being for use in places wher 
the action of steam, water or acids might 
weaken or destroy a spring without this 
covering. For window screens it has the 
advantage of resisting rust the same as 
pure copper or brass wire and is not only 
cheaper but also stronger to resist the 
assaults of mosquitos from Staten island 
or other infected districts. 

This copper-clad steel is being put on 
the market by the Duplex Metals Com 
pany, 208 Fifth avenue, New York 





A mooring buoy, which is said to be 
the largest ever laid down, has just been 
put in position in the Mersey for the use 
of the Cunard liners “Lusitania” and 
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“Mauretania.” The buoy weighs some 17 
tons. The mooring cables are of square 
section with stud links, and these, together 
with the anchors and shackles, aggregate 
230 tons 13 cwt. The two shackles at th 
top of the buoy weigh 11% cwt. The 
enormous size of the ships and the strong 
tidal currents—up to six or even seven 
knots—that run in the river make the use 
of such massive ground tackle necessary 
to insure safety, for the vessels will spend 
practically the whole of their stay in the 
port at the buoy.—Mechanical Engineer 


Steel for Manchuria 





The steamship “Kabinga,” of the linc 
which is to operate between New York, 
Dalny, and Port Arthur, sailed from 
New York recently with a 12,000-ton cargo 
of steel equipment for the Manchurian 
Railroad, furnished chiefly by the United 
States Steel Corporation. Within the next 
twelve months 163,000 tons of rails, 8000 
tons of bridges, 250 locomotives, and 
3000 cars will be shipped to Dalny, the 
principal seaport terminus of the South 
Manchurian system 
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Making the One-lock Adjustable 


Reamer 


Some of the tools used in making the 
one-lock adjustable reamer of the W J 
Smith Company, New Haven, Conn., ar 
interesting examples of modern manufact 
uring and ought to contain suggestions 
that will be of service in other kinds of 
work [his reamer was shown in de 
tail on page 35 of the current volume and 
as the largest portion is the body or shell 
we begin by showing how it is made. 

The chuck shown in the center of Fig 
1 holds the body, which is cut from bar 
stock, while it is being bored by the tool 
shown at the left. This first operation is 
to run in a drill the size of the pilot on 
the boring tool and then the rest is bored 
very rapidly at one cut. The illustration 
does not show clearly the angle of the 
cutting blades but an idea of this can be 
had from the lower blade and the angle 
of the screw which holds it in place. 
These blades are of high-speed steel and 
the top rake enables a very clean chip to 
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places and this is a very neat application 
of it 

[he cam bolt is turned and threaded in 
the usual way, then goes to the milling 
machine in Fig. 4 where the cam surfaces, 
one for each blade of the reamer, are 
milled with a formed cutter. <A finished 

















GRADUATING MACHINE 
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correct outline the prong or projection 
this dovetail must be curved to the rigt 
radius to fit the cam bolt and this is dor 
by the internal mifling cutter shown 
The blade is held at the prop 
small fixture shown a1 


Fig 5 
angle by the 
they can be done very rapidly. 

The slots through the reamer arbors a1 
cut on the rather unusual oscillating mil 
ing machine built by the Hendey Machin 
Company and shown in Fig. 6. The cut 
ter oscillates and works its way throug 
an arbor more quickly than might | 

[he same machine cuts out th 
sockets in the 


imagined 
hexagon wrenches fi 
locking the cam bolts in place. 

As a guide in adjusting the blades « 
these reamers the ends of the shells ar 
graduated so that very fine adjustment 
may be made and the machine for doin 
this is shown in Fig. 7. The shell i 
mounted on a taper drawing pin and bush 
ing which lock it to the index plate of 
the machine The index has a ratchet 
which moves the shell just the desired 
space each time. The-marking cutter is 
shown at the top and is carried on a cros 























FIG, I. 
SHELL 


CHUCK, BORING TOOL, CHIPS AND 


DOUBLE-DRIVE DOG AND 
FACE PLATE 


FIG 2 


FIG, 3. 


FIXTURE FOR GRINDING THE CLEAR- 
ANCE OF BLADES 














FIG. 4. 


MILLING ADJUSTING 
CAM BOLT 


be rolled out as shown by the long shav- 
This is turret lathe 
work and a very good example of remov 


ing in the illustration 


ing stock quickly and easily. 

These shells are then turned on an ar 
bor which is clamped by the double-ended 
dog shown in Fig. 2 and driven by the 
two-eared face plate or driver. The 
double drive is gaining friends in many 











FIG. 5. MILLING CURVE ON LUG 
OF BLADE 


bolt is shown, with its cutter, on the mill- 
ing machine table 

The reamer blades make quite an ‘in 
teresting proposition in several ways 
They must fit the slots without lost mo- 
tion, and the small dovetailed projection 
must fit in and be operated by the cam 
bolt with its undercut groove in the cen- 
ter. In addition to being merely of the 








FIG. 6. OSCILLATING MILLING MACHINE AT 
WORK 


slide. A movement of this gives the 
graduating mark and a variable stop mo 
tion determines whether the line is to be 
long or short This is a well designed 
little tool and does excellent work. 

The proper clearance is given the blades 
by a neat device shown in Fig. 3. While 
this appears to be a regular reamer, the 
slots are not radial as in the usual shell 
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t are set forward just enough to grind 
f the required amount behind what be- 
mes the cutting edge when the blades 
e transferred to the regular reamer 
ell. The central bolt of the jig is not 
mmed but holds the blades in the same 
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A German Factory on American 


Soil 


By C. Dickens STERNFELS 

We are apt to think only of our Ameri 
n industrial expansion and growth, and 
the reaching out of our large corpor 
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Company. This company has five fac- 


tories in continental Europe and this one 


near Pittsburg. 


of the Eufopean business, still American 
ideas and men have entered to a very 


great extent into its design, construction 


the 


and organization In the personnel, 
president of the company, the chief en- 
gineer and some of his assistants are from 
abroad, while all others are drawn from 
this country. It is essential that the chief 
executive officer should come from one of 
the existing plants and so be in a position 
to carry out a policy along established 
lines. For a similar reason it is not sur 
prising that the chief engineer should be 


a man fully conversant with existing de 


a 
ad ones 
<<" 608 "4 "4 ’ 9° 


a\minmey 
3 
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FIG I. THE ERECTING SHOP, SHOWING 1] x LENT NAT 


ions into other countries and of the es- 
blishing of Americanized factories on 
reign soil. Does it ever occur to us, 
wever, that the reverse may be true; 
it foreign corporations sometimes es 
lish factories in this country? 
\ manufacturing plant has _ recently 
n put in operation at a new town, 
led Koppel, in the Beaver River valley 
Pennsylvania, which can be called a 
rman factory on American soil. It is 
of the plants of the Arthur Koppel 


signs and standards in order to keep uni 
formity in the product; but, as we have 
stated, exc pt for these two essential ele 
ments of the organization the men have 


been recruited from this country 


One of the first moves toward the be 


ginning of the plans for this plant was the 
selection of a superintendent to take up 


the work of its design and ultimately of 


The man, who is an Ameri 


its operation 
can, was sent to Europe, where he spent 


five months in visiting the parent plant 


While it is an outgrowth 
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and studying its designs and methods of 
manufacture After his return to this 
country a general plan of the plant was 


developed and a search made for a 


suitable site In general the vicinity of 
Pittsburg was determined upon as the 
most desirable section \bout 200 plots 
extending from 
Wheeling, West Virginia, on the south, to 
Youngstown, Ohio, on the north, and 
along both banks of the Monongahela, Al 


legheny and Ohio rivers near the city of 


of land were looked over 


Pittsburg itself For about 30 of these 


plots a detailed report was prepared, giv- 


ing data arranged nder 39 different 
heads his report st ted in detail the 
location of the proposed site from the im- 


RAI IGH 
portant industrial cent of Pittsburg, 
Chicago, Cleveland, innati Buftalo 
ind New Yorl It ga the population 
if the town or ty near which it was !o 
cated and a description of all public in 
stitutio1 sucl lil ies, colleges, hos 
pitals, churches, et The points of rail 


road facilities, switching conditions and 


service, location of the local freight sta 


tions, freight and express rates to the 


ties mentioned above, as well as’ to 


Philadelphia and St. Louis, were carefully 
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itemized. Telephone and telegraph costs 
and tolls were noted. 

Considerable space was given to the 
question of labor, including an estimate 
of the available supply of machinists, 
skilled and wnskilled labor, the average 
rate of wages for the various classes and 
union organizations. The cost of fuel, 
coal, natural gas and artificial gas was ac 
curately obtained and tabulated; the cost 
and proximity of electric power was as 
certained. The natural points at which raw 
materials, such as sheets, plates, castings, 
bolts, etc., would be purchased were noted, 
with their accompanying freight rates. 
And, lastly, the conditions of purchase of 
the plot were outlined 

These data seem to be in much detail, 
gut they are surely the vital facts which 
should be known in selecting a factory 
site. The result of this analysis was the 
selection and purchase of a plot of ground 
comprising about 700 acres in the Beaver 
River valley, some 30 miles from the city 
of Pittsburg. 
near the site, but one is already spring- 
The plant 


was laid out to have a maximum capacity 


No town of any size was 
ing up around the factory. 


of 25,000 tons of finished product per 
year. At first, however, only one-fourth 
of this has been built, or enough to give 
a tonnage of 6000 tons of finished product 
per year. 

The manufacturing buildings are in a 
solid block, arranged for ease in handling 
the material through the various opera 
tions. The prominent feature of the con- 
struction is the provisions for natural 
light. 

The largest part of the area of the side 
walls is glass. The extent to which this 
window area contributes to the natural 
interior light is shown by Fig. 1, which is 
from a photograph of the erecting shop 
The feature of excellent natural light for 
machine shops, and in fact for all build 
ing devoted to manufacture, is one which 
cannot be too highly commended. It con- 
tributes directly to the health and com 
fort of the employees and is one point 
tending toward better industrial condi 
tions. Ground was broken for the plant 
on July 9, 1906, and manufacturing 
was commenced May 1, 1907. This record, 
together with the extreme care used in 
the selection of the site, would bear out 
the statement that there has been a com- 
bination of German thoroughness and 
American energy in its development 





Glass Powder for Needle Valves 


A needle valve which is pitted or ridged 
may be reduced to an even surface by 
grinding with glass powder. Afterward, 
however, it is quite important that the 
seat and duct below it be thoroughly 
cleaned as otherwise the behavior of the 
motor may be such as not to cause the 
carbureter to be suspected as being the 
seat of the trouble. 
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A Novel Gear Shaper 


3y Frank C. Hupson 


Having a lot of internal gears to cut, 


and being unable to use a milling cutter, 
owing to there being a bottom to the 
gear, it was necessary to send them out to 




















FIG I ror VIEW OF GEAR SHAPER OR 
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FIG, 2. SIDE AND END 
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How Ir Works 

A belt on pulley P drives the machine 
[hrough a pair of gears, which reduce 
the motion one-half, it gives motior 
through the connecting-rod shown, to tl 
slide carrying the tool 7. 

At the other end of the machine is tl 
indexing ratchet wheel J, the brake whe 
B, which carries the feed cam C and tl! 
chuck D for holding the work. The w 
in which this js held is shown clearly 
Fig. 1, and it will also be seen that tl 
front portion is changeable for different 
sized gears. 

lhe bevel gears at the right of Fig 
drive the spacing mechanism shown at th 
back and in the end view of Fig. 2, ré 
volving the cam /, which forces the paw 
K against the wheel / and feeds it o1 
tooth. Brake wheel B, with the brake be 
low, which is always bearing against th 
wheel, prevents any jumping of the ind 
and holds the work in place while t 
tooth is being cut. 

At every revolution of the work th 
cam C strikes the roller on the upper en 
of arm A and pulls the rod at its lows 
end so as to feed the ratchet F. Whether 
this is fed one, two or three teeth is de 
termined by the small levers L striking 
against the stop S. With both levers 
thrown out, it feeds three notches; wit! 
D 
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VIEW OF GEAR CUTTER 
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FIG. 3 


shops where some sort of a gear shaper 
was in use. But the charges ranged from 
a dollar to a dollar and a half a gear for 
the cutting, so it was decided to make a 
machine which would do the work at a 
lower cost 

The first view, Fig. 1, shows a top view 
of the machine, taken by using a “C” 
clamp to fasten the camera to an over- 
head beam. It shows one of the gears in 
place with the cutter ready to go to work 
and gives a general view of the machine. 
A side and end view is shown in outline 
in Fig. 2 


DETAILS OF SLIDE AND RELIEVING MECHANISMS 


the short one in, it feeds two notches: 
and in the position shown, one notch 
[his feeds the tool into the work the de 
sired amount at every revolution of the 
work. 


RELIEVING THE CUTTER ON THE RETURN 
STROKE 

The most ingenious part of the whol 
machine, however, is the device for reé 
lieving the tool on the back stroke an 
for holding it firmly while the cut is beins 
made. Details of this are shown in Figs 
3 and 4. 
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[he end view at the right shows that 

1e slide is made in two parts, an upper 

1d a lower. The lower is the full width 
the guide, while the upper is a trifle 
rrower, as shown. The connecting-rod 
is coupled to the upper one. 

[hese are fastened together by the pin 

which fits tight in the lower slide and 
llows the upper slide to swing on it. The 
pin B is also fastened in the lower slide, 

t the upper has an oblong hole to allow 

ittle side movement as shown. 

When the slide forward, the 
pper part swings on pin A until it strikes 
pin B; when it returns, the pull of the 
rank swings the upper slide back and 
ills the tool out of the cut 


Starts 


A Neat ToGGLe JoInt 

There were times, however, when the 
tool JT would get a trifle dull and tend to 
crowd away from the cut. To obviate this, 
a small toggle was introduced at the side 
of the slide opposite the tool, shown in 
Figs. 3 and 4, the latter being in perspec 
tive and perhaps showing it a little better 
than the other. 

A hardened-steel block F was let into 
the slide, and another hardened block G 
ised next to the guide with the toggle 
ever E, also hardened in between them. 
Block G carries a small pin projecting 
through a hole in the upper plate near the 
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DETAILS OF THE TOGGLE FOR HOLDING 
TOOL TO ITS WORK 


FIG. 4 


tool and, acting as a stop in much the same 
way as the pin B, has a slight movement 
the oblong hole before stopping the 
upper slide from side movement. 
In starting on the forward stroke, the 
lock G has a tendency to stick to the 
side of the guides or to lag behind the 
de. The end of the toggle next to the 
lide swings ahead and forces the tool 
to its work in such ga way that there is 
backing away even if it is dull. 


p 
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An Extra FRIcTION SLIDE 


\s a further precaution, the piece / was 
on the block G and brought up over 
edge of the slide and under the 

‘tion piece J, which can be tightened 

wn to any desired amount so as to in- 

re the block G lagging enough always 

throw the toggle in and out of position, 

iking a positive cut and a sure release 
the tool on the return stroke 
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The cross feed is arranged to throw out 

when the tool has correct 

depth, and the varying feeds allow the 


reached its 


around the gear to be 
ised when fin- 


first few cuts 
much heavier than those 
ishing the tooth 

With this machine running at about 60 
strokes a minute, a 96-tooth gear, 8 pitch, 
the tooth about three-quarters of an inch 
long, is cut in from 40 to 50 minutes by 
an apprentice boy, making the cost some- 
what less than a dollar apiece for cutting 
the teeth, as formerly paid 


An Unusual Screw-machine Job 

A company manufacturing chemical ap 
paratus found great difficulty in getting 
castings which would hold the gas they 


179 
The main dimensions are given to show 
the work to be done and altogether it is a 
very interesting job, as well as being out 


of the ordinary 


The Marconi company announces that 
it will be prepared for wireless-telegraph 
service between the United Kingdom and 
Canada in September. The messages will 
be transmitted between Clifton, Ireland, 
and Glace Bay, Nova Scotia Che regular 
rates will be 5 cents per word and the 
Government and press rates 2 cents 
Great improvements have been made late 
ly to the station at Glace Bay, which has 
been moved to a more favorable situation 
and much enlarged. The station at Clif 


ton has also been mproved order to 




















FIG. I. DIFFERENT STAGES OF 
used at the 2000 pounds pressure it was 
necessary to carry, as the gas would go 
through the pores of the metal and the 
valves were not successful in any way 

So it was decided to make them of a 
hard-drawn bronze bar on a Bardons & 
Oliver lathe with tools designed by that 
firm The successive operations are 
shown in Fig. 1, the valve being cut from 
the drawn bar. The first operation was 
the worst, facing down the side of the 
valve, 43/16x 1% inches, as will be seen 
in Fig. 2, with a hollow milling tool at 


THE VALVE BODY WITH TIME 


meet the situation Che first 
erected were found to be too small. For 


stations 


some time past the Marconi company has 
Atlantic, 
and exhaustive tests have been carried on. 
The company has been transmitting mes- 
sages from this side to England for some 
time but it is only recently that the 
communication from England to Canada 
was thoroughly successful, and now that 
the tests have proved satisfactory the com 


had communications across the 


pany intends entering the commercial! field 
at once. 
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FIG. 2 THE DETAILS 


This made a very broad cut on 
power than 


one cut. 

this metal and took 

might be imagined 
The rest is comparatively easy with the 


more 


proper chucking facilities and tools, al- 
though the interior is rather complicated, 
with undercutting and recessing, as will 
be seen in the section, Fig. 2 
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OF THE VALVE BODY 


Consul W. M Hamilton, 
advises that the new “alien act” came 
into effect on the island of Bermuda on 
foreigners may 


Greene, of 


June 7 3y this law 


acquire real without onerous 


conditions, and can sell, transfer, or de- 


property 


vise such property under about the same 
conditions as obtain in the United States. 
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36-inch Vertical Turret Lathe 


The acompanying engravings illustrate 
the 36-inch vertical turret lathe built by 
the Bullard Machine Tool Company, of 
sridgeport, Conn. This machine, as indi- 
cated by the title, has a capacity for work 
36 inches diameter and it swings 24 inches 
under the cross rail. Its table has fifteen 
rates of speed derived through gearing 
actuated by a constant-speed driving shaft, 
and these speed changes are obtained by 
the operation of a pilot wheel whose move 
ments are controlled by an interlocking 
device by which any possible breakage o1 
delay is obviated. The speed-controlling 
mechanism includes an indicator giving 
the speeds of the table in revolutions pet 
minute, and a quick-acting brake enables 
the operator to stop the table at any de 
sire d point 

There are two independent turrets, one 
of which is carried by the side head, and 
for each head. there are eight rates of feed 
in any direction. Micrometer dials are pro 
vided for the different feeds and these are 
fitted with adjustable indicators for facilt 
tating the reproduction of various sizes 
on duplicate pieces. In addition to the reg 
ular feeds the main head is provided with 
rapid traversing mechanism for moving it 
quickly in any direction and to any re 
quired point Chere are numerous other 
mportant and mgenious features incorpo 
rated in the design of this machine, which 
will be brought out in connection with the 


various half-tone and line engravings 
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Tue RAILs AND SADDLES trates the method of driving by mot 

Figs. 1 and 2 show the machine from These three views show clearly tl 
the front and rear; Fig. 3 represents the method of mounting the saddles on tl 
machine from the left-hand side and illus- rails and the rails on the column. Bot 
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VERTICAL TURRET LATHE WITH MOTOR DRIVE 
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AND REAR VIEWS OF VERTICAL TURRET LATHE FIG. 2 
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umn, on which it takes a Jong bearing, 
vertical movement of the two rails 
ng accomplished by power independ . 
tly of the table drive Before describ 
the construction and operation of thi 
| 
heads, it may be well to refer to the ty 
o | 
n driving mechanism for operating the 
e, from which the motion for the feed 
ve is derived 3 | 
E TABLE AND Its Drivinc MECHANIS) 
In Figs. 4 and 5 horizontal and longitud rr” :C~*é~*Y 
. " al = aa yf eee 
sections ar presented showing t ann mS S| : 
le and a portion of the driving gearing ane [ ig. 
will be seen, the table takes a bearing } ) 
ee 
. ’ . J 
a bre id conica seat, and t spindle aes 
, , 1 
xtending downward, has at each end : 
indrical bearing of large diameter. Am E 
le lubrication is maintained by means ot — 
sight oiler, into which lubricant is FIG. 6 
P cas 
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ddles 


ntact with their respective rails; they 


have broad bearing surfaces in 


e gibbed to the long, narrower guiding 


rtions of the rails to insure a smooth 
ling action, while an additional gib is 
d at the back of each rail near the 


ge opposite the saddle guide to insure 
inst any possible twisting of the saddle 
on the rail Che side 
the 


sting, and the latter is gibbed to the 


iV from its seat 


firmly attached to main-rail 


1s 
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poured until it 


indicated in th 


is thus kept flooded with oil, 


ilar 
Cts as da 


rese!r 


stead 


can 1S 


bearings under 


Che 


which 


table i 


is drive 
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reacn 


e€ oll 


channel in which the s« 
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voir from which the 
ly supplied to the 
the table 

s rotated by a spur 
n by a pmion on a 


vertical shaft, the 
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SECTION 


FIG. 5. 


THROUGH TABLE 


yper leve 
conical 


and the 


1 
| 
i, 


at is located 
lubri 


spind! 


or 


short 


ng connected by 


ted 


Level gears wit! longitudn which 


mav be driven at fifteen different rates of 
speed by means of gears controlled by 
frictions and sliding k« Referring to 
Fig. 6, which shows the speed box proper, 
ve ga will be noticed, secured to the 
driving shatt throug e upper 
irt oF th x ift being pla ed 

IS VE sely 1 \1 hing 

t or t vhich are 


at 
<= js 
1D (le 
i . , - 
5 E B 
SE oS Relate 
1 >< 5 ——~. on 
. J---4 
} 
} 
SPEI oO 
= 2 caring l any 
one ol I nnec Vy it irk 
tl t! “\ uit i t ve 
‘ for this shaft bta d from the 
constant-speed drivir ift above rhe 
shaft is connected bevel gears with 
ft C, Fig. 4, and the thre spur gears 
on t latter I vit three loose 
gears whi 8 y | ( ec | by a pair 
of sliding keys wit iit D tor operating 
t table-driving pinion | the five 
speeds imparted t nal ind are 
multiplied by three, giving the fifteen rates 
of speed for the tal It may be men- 
ned here that the lubri t req red tor 
the gearing in the bed pplied from 
the sight oiler shown at the rear of the 
base in Fig 
IH » ! ( ON TRE 
Phe 1din \ t ret d to, in 
shaft J), big. 4 for part and mto 
their cat v ) i spring, as 
shown her I e pal ! seats or 
slots t the ngage the proper 
gear quickly ( 1 ixtl f a tur 1 
less) at without shock t | mechan 
ikm The key I 1 ted I end ofa 
sliding plunger ( ter end of which is 
formed mto a i 1 rack meshing 
with a pinion which 1 perated by means 
of { of shafts placed right angles 
the side and back of t chine base, 
s illustrated in Fig he operating shaft 
being turned to any one of the three nec- 
essary positions by th die and disk at 
the rear of the pilot wheel ch operates 
tne friction in the five gears in the speed 
box, Fig. 6 
The constructior f the f: ns will 
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be clear upon inspection of this sectional 
drawing the details, which are to 
larger As the sliding plunger is 
drawn through shaft B by the rotation of 
the pilot wheel at the side of the machine, 
a cam or wedge-shaped shoe E lifts the 
spring plugs in the friction hubs encircling 
shaft B, thus opening the friction band in 
any required gear on the shaft and lock 
As shown in 


and 


scale. 


ing that gear to the shaft 
the detail above the gear box, the oper- 
ating plug F acts upon the end of a stiff 
spring lever G, rocking this sufficiently in 
its seat between the ends of the friction 
band H to open the latter and cause it to 
grip firmly the finished surface forming 
the friction seat under the rim of the gear 
The means for adjusting the friction will 
be from this detail. It will be 
noticed also that the operating lever G, 
being adapted to spring slightly at its 
inner end, serves as a compensating de 
vice for applying a constant pressure to 


obvious 


the friction bands whenever the operating 
are forced into action; this defin 
thus maintained 


plugs F 
without 


ite pressure is 
minute adjustment of the operating mem 
bers 

[he friction device at J acts as a brake 
by which the table may be stopped at any 
desired point. In this case the expand 
ing friction ring J is kept from rotating 


by a stud in the casing and is opened to 





FIG. 7 


grip the disk J by a slight rocking move- 
ment of quill K, which operates a finger 
working between the open ends of the 
friction ring. 


[HE INTERLOCKING DEVICE 

lhe sleeve K is the pivotal point for the 
pilot-wheel shaft L which the 
series of frictions the gears the 
speed box and applies the brake when 
desired. It will be from what 
shown in the half-tones Figs. 1 and 2 and 
in the line engravings Figs 6 and 7 that the 
pilot wheel and its shaft . may be turned 
through rotation to 


controls 
in in 


clear is 


nearly a complete 


INTERLOCKING DEVICE 
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bring into action any One of the five sets 
of gears in the speed box, Fig. 6; but the 
other shaft M, Fig. 7, which controls the 
three sets of gears inside the base, Fig. 4, 
can be operated only when the pilot wheel 
is lifted to release a locking device which 
is seen at N, Fig. 7, and also shown in the 
rear view the machine. This lock, 
furthermore, can be released only when 
the pilot-wheel shaft is turned to a posi 


2, 


of 


tion where one of the four openings-I, 
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sitions, is again locked fast when shaft J 
is dropped to its original place. Wit! 
the indicator set at the point shown 

Fig. 7, the gearing gives the table a spec 
of 26 revolutions per minute, the oute 
circle of figures on the dial showing 

range from 18 to 39 revolutions. Wh« 
disk P is turned to the right one notch 
five speeds from 7.4 to 16 revolutions px 
minute are obtainable by turning the pil 
wheel, while with the third setting of dis! 












































8. SECTION 














AND SPEED INDICATOR 
3, 4 in the indicator plate O is opposite the 
shaft M. When the one 
of these four positions, the sliding wedge 
or cam E, Fig. 6 shatt in 
the speed box is midway between two of 


indicator is in 


the driven 


In 


the operating plungers for the frictions, 
disconnected 


leaving all the five gears 
from their shaft. Now the pilot-wheel 
shaft may be lifted, applying the brake 


and releasing the lock on shaft M, which 
may then be turned the handle on 
notched disk P to shift the pair of spring 
keys controlling the three sets of gears 
for shaft D, Fig. 4. The shaft M, upon 
being turned to any one of its three po 


by 





THROUGH 


HEAD AND SADDLE 














AND TURNING 


FIG. 10. FACING 
P the range of speeds obtainable is trom 
2.9 to 6.4 turns per In which 
ever of the three positions the disk P is 
set, the arrows at the sides come directly 


minute. 


opposite the circle of figures on indicator 
plate O which show the speeds derived 
with that particular setting. The speed 
changes are quickly made, the operation 
being facilitated by a spring detent which 
supports the pilot-wheel shaft while the 
disk P is being turned. 


THE Two Turret HEAps 


Both heads on this machine are fitted 
with taper gibs, and positive alinement 











i. ae 


~d 
-d 
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shown in Fig 8 The square 
which carries at its left end 
for the 
through a pair of bevel 


nay be maintained [he heads are 
ounterbalanced; as indicated. The method 
head is 
shaft A, 
a sprocket 
chain, maintains 
gears and pinion 


xf counterbalancing the main 


counterweight 


B a constant lifting action upon rack C 


to offset the weight of the turret and 
lide. The greater part of the width of 


this rack is engaged with the teeth of the 


which 


obliquely, the 


‘inion D feeds the head up or 
lown or pinion shaft 
which is of course central with  th¢ 


swivel head) being hollow to allow the 


pinion shaft to pass 
Whether the head is set 
is thus neatly 


ounterbalance 
hrough freely 
ertically or at an angle, it 


balanced 


In addition to the feed and counterbal 
nce mechanism, the drawing gives 
rood idea of the proportions of the head 
ind the method of arranging the gibs to 


maintain correct alinement of the slide. 


Tue FEED AND QUICK-TRAVERSE 
MECHANISM 


The feed drive for the two heads is 


transmitted from the table-driving shaft by 


piral and bevel gears and a vertical shaft 


shown at the rear of the feed boxes in 


I 


; 


i 


+ 


‘ig. 2. The gears in these boxes drive 
he feed rods and screws through worm 
nd spiral gears and give eight changes of 
eed for each head, ranging from 0.0104 
The feeds 


all readily controlled by levers at the 


0.5 inch per turn of table 


















FIG 
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front. The indicators on the dials enable 
the tools to be fed to the exact points re- 
quired for duplicating any desired number 
of sizes on a line of work. On the side 


head, besides the regular power and hand 

















FIG, II A PULLEY JOB 


feeds, there is provisio for ipplying 
forming attachment for use in crowning 
pulleys, or turning other shapes on tl 
periphery of the work. 
The worm wheels for operating the 
feed screws and rods, as shown in Fig. 9, 
are gripped between the friction disks ena 


feed drive to slip in case of ac 


bling the 
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cident and thus prevent breakage. The 
handles E F at the side of the work gears 


control the quick-traversing device for 
moving the main head along the rail and 
The drive 
for the quick traverse is taken from the 
belt that operates the 


mechanism for the cross rail 


the turret slide up and down 
power-elevating 
This belt 
, which operate two 


drives pulleys G and H 


sets of friction-controlled reversing gears 
J When handle E is 
plunger A operates 
the right-hand friction in box /; the cor- 


in boxes / and 


turned to the right, 


responding gearing then drives the cross- 
feed screw rapidly in the proper direction 
When the 
is turned to the left, the opposite 


to run the head to the right 
handle / 
gears in bi x 


drive the feed screw and 


traverse the head to the left, or toward 
the center of the table. Similarly the ver 
of the head is controlled by 
the movement of handle / Che details 


drawing will make the ar 


tical travers« 


given on the 
rangement of the gearing, frictions, etc., 
clear to the reader 


It may be stated in connection with this 


drawing that member JL is a pivoted stop 
that enables the main head to be set cen 
tral with the tabl When this stop is 
swung out of the w the head may be 
fed a distance of four inches past the 


table center 


Figs. 10 and 11 show operations of 
turning, facing, et on two. different 
classes of work, with interesting tool 
equipments he tool shanks carried in 


the main turret are slotted at their rear 


ends to slip over pi fitted crosswise of 


the turret holes; when slid back over these 


pins the tools are held securely against 


twisting, without the necessity of setting 
When it is de 


sirable to turn the tool holders, they may 
} 


up the binder bolts tight 
e drawn out slightly to clear the locking 
pins and then clamped tight by the regu 


1 


ar binders 




















9. POWER TRAVERSE MECHANISM ON CROSS 


RAII 
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Memories of English 
Gears 


Some 


By W. H. Boor 


If anyone will examine the wheel teeth 


in some watches, he will find two very 
different shapes. Some of the teeth are 
curved from the root to the point; others 
are simply radial flanks with the top 
rounded off and have practically no length 
beyond the pitch circle. These teeth are 
generated by a rolling circle of one-half 
the diameter of the pitch circle of the ra 


dial flanked wheel. Such a_ generating 
circle rolled inside a pitch circle describes 
a diameter of the pitch circle with any 
point on its circumference which starts 
upon 


the pitch circle, and thus it draws 
i 


radial flanks Lf the generating circle 1S 


greater than one-half of the pitch circle, 


it will draw teeth more br less undercut; 
if too small a generating circle is em 
ployed, the teeth generated will flare out 


too widely at the root, and the tendency 


will be to thrust apart the wheels. 
watchmakers great 


The early spent a 


deal of study on teeth. The science of the 
matter was put to them in book shape by 


be »¢ »k 


found 


whose 
the se be 


represented and their method of delinea 


Comus, a French writer, in 


various clock teeth will 


tion explained 


e - » 1 7 

But many of the early British mi 
wrights had no notions whatever of 
science in respect to such matters as 


volved 


They 


certain forms and proportions of teeth as 


wheels and correct gearing 


of nee and obs¢ rvation 


It is probable that owing to the use of 
of 


a result expert 


wooden teeth in one of a pair wheels 
any departure from a proper form was 
of th 


correct 


1 


compensated for by the wear 


wooden teeth to something like a 
to with the 
heard it 


form mesh mating wheel 
J he 


stated that wrongly constructed teeth will 
This is not 


writer has said and seen 


nselves right 


for | 


never wear the 


the case, however, have found nu 


long 


practice where a 
of 


merous cases In 
toothed 
worked together for ye 


h ive 
eth 


wheel or pat wheels 


ars with the t 


than three-fourths or two-thirds 


not more¢ 
of their depth in contact. Well atte:ded 
to, properly greased and fairly prime to 


each other by means of a hunting tooth, 
these wheels have worn to shape so as to 
produce a perfect tooth upon the old, im 


perfect, long-faced teeth as _ originally 
made. In Fig. 1 the corrected form is 
shown cross-hatched upon the original 
outline. While wheels were wearing into 


true form they would be very noisy, and 
when thus worn there was, of course, a 
great deal of backlash. 

The old millwrights, in order to pre- 
vent backlash the of a mill, 
made the rim velocity of the engine fly- 
wheel higher than that of the periphery of 
All of the teeth made by 
fraternity were very 


in gearing 


the millstones. 
the old millwright 
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long In some cases they exceeded the 
pitch 
of 
time 


lhe idea was that a large number 
at the 
doubtful 
of 


teeth would be in mesh same 


But this 


sumption, for 


was a as 
the 


such, 


very 
irregularities 


that there 


new 
wheels were was no 
chance of several teeth all bearing at once 
With a hunting cog and time, if a wheel 
lasted through its days of initiation, it did 
all the 


circle, and such wheels finally ran quietly. 


wear to a correct pitch around 
however, a mistake and better 
prev tiled SO that, prob 


of Sir William 


They were, 
counsels in time 


ably owing to the influenc: 


Fairbairn, the length of tooth was finally 
fixed as three-fourths of the pitch. 
Fairbairn was the first of the good 
modern millwrights He found heavy 
square wooden shafts running at low 


He 


wrought-iron shafting and he built som« 


velocities introduced quick-running 


of the finest examples of the architectural 
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chased by some other firm to swell its 
list. As every man made wheels on 
different system, some of the patter: 
stocks were very heterogeneous. Ther 
were numerous odd pitches, as wheels « 
so many teeth had sometimes been mac 
to fit between shafts of very casual d 
tance apart. Then, as all the patter: 
were hand made, there was a tenden 


perhaps in some cases to make wheels 
even diameter, and the pitch was neces 
sarily fractional. 

There was no clear understanding in re 
to 
understood 


gard what pitch meant ‘lenty « 


men that it 
from tooth to tooth as stepped with a pair 
That is to say, they meas 


was the distan 


of compasses 
ured the chordal pitch and made whee 


of different diameter to this dimension 
Needless to say, such wheels were veri 
noisy. They failed to realize that th 


primary idea of toothed wheels was a pa 





variety of beam engine that were ever of plain cylinders rolling on each oth 
| 
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FIG. 4 
nN 
SOME MEMORIES OF ENGLISH GEARS ; 
seen ; notably those at the India mill, Dar- and therefore describing equal lengths oi 
wen, and at Salt’s factory at Saltaire. arc in the same time. Teeth were merels 
Fairbairn introduced the direct spur drive; surface projections put there to prevent 
that is to say, the fly-wheel fitted in its the surfaces of the cylinders from slipping 
rim with toothed segments. He seems to on each.other. But, this primary principk 
have employed teeth of a length of three- was lost in the false idea of chordal pitch 
fourths of the pitch quite early. But In the works where I was when a boy, 
everyone did not follow at once, and we had a very large list of wheel pat- : 
many millwrights continued to make teeth terns and a wheel patternmaker who 
very much longer thoroughly understood the principles of ; 
\ll toothed wheels were cast from the art. We also had an excellent divid 
wooden patterns, and the possession of a ing engine on which patterns were cut by , 
large stock of these patterns meant busi means of a shaped cutter, like a wood ' 
ness. Every man who had any stock of molding cutter, set in a. vertical spindle , 
patterns had them fully cataloged and the The wheel was fixed on a vertical fac: . 
list distributed to his customers. In this plate carried on a spindle, on the othe: N 
way he often obtained work, especially end of which was a carefully cut whee 
if some of his patterns enabled some piece of 360 teeth. This was about 42 inches it 0 
of break-down work to be repaired. If a diameter. It had various change gears a 
firm failed or went out of business, its and a train of wheels for turning it d 
wheel patterns were pretty sure to be pur- through any desired angle by means of ) 
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Chis 


avoid 


handle and a notched quadrant 
worked so as to 
for most 


was very slowly 


lost motion, and purposes sev 


eral teeth in the large cut gear were in 
tooth of 
was well 


yived in the indexing for 
Che 
Manchester, and did 

[he 


rms were practically perfect, 


one 


e cut pattern machine 


ide by Colliers, of 
work wooden 


ry accurate pat 


and as the .' 
varnished, 


The 


finished and 
littl 


accurate 


ere smoothly 


ey drew with very rapping 


st wheels were also 


Che 


lling together 


form of tooth was. generated by 


two flat wooden curves 


pon a sheet of finely sandpapered tinned 


The curves were about %& inch 


One of them had attached to it a 


carrier holding a vertical point of 


was located in the edge 


The point 


the rolling templet by cutting a notch 


that the steel point could be made to 


imecide exactly with the lower edge and 
Pressed 


ned ,plate an roll gether, the 


Fig. 2, 


circle together on the 


riber drew the curve, as in upon 


e tin plate. This served as the templet 


the 
ir-milling cutter, was made to the shape 
} 


and 


cutter, which, as in an ordinary 


of the spaces carefully honed to a 
The teeth were made of bay 


blocks 


lued and sprigged to a dovetail piece, as 


keen edge. 


wood mahogany in rectangular 


Fig. 3. The dovetail was tapered in the 
direction of its length and the block was 
The rim 
dovetail 


urved to the wheel-rim radius 
had a 
nd the teeth blocks were glued and firmly 


correspondingly tapered 


riven in. They projected slightly beyond 
he rim at each end and were trimmed off 
fter setting. 

Time was always given for timber to 
ison and for glue to dry before any 
The 


best patterns were the old stagers, which 


irther operations were performed. 


were stripped of their teeth, their bodies 
paired and re-glued and fresh teeth fixed 
nd cut. There was no further warping 
ssible with patterns that had been years 


stock. 


ead and varnished with copal. 


Patterns were painted with red 
Most patternmakers put in a circular 
re to join the flank or base of the tooth 
the rim. These were often of so flat 
radius that the point of the tooth of the 
posite wheel would touch this fillet. 
he correct fillet should be described by 
lling together two circular templets of 
e diameters of the two wheels. To one 
attached a projecting point, which pro- 
cts slightly farther than the back point 
edge of the tooth. The hollow of the 
irve which this point describes is the 
roper form of fillet and forms the round 
rners of the with 
e teeth of the cut in 


which 
the 


wood cutter, 


patterns are 
ividing engine. 

In the course of studying actual wheel 
oblems one begins to see the futility of 
iny of the things that used to be done, 
d that passed for good practice until 
‘ked into 


Thus teeth were always fin 
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ished with a square corner at the 


This always had 
the 


the point or face curve 


been sharp, a simple junction of 


scribed face curve with the flat top of the 
All other corners in mach 
\fter 


d with 


tooth me mak 


some 


ing were properly rounde« 
discussion the patternmaker agree 
that this sharp edg taken 
off. It 


attet 


THe 


was some years when, 
living at the ant 
nd found that tl 


tually being row 


shaits y 
a minute degt 
least prevent all 


upon t] 


pattern drawn 


w by a middle 


theor 


reas lor 


ied 


this 
we found 
with less of the 
We proposed to shave 
each tooth, as show: 
of Fig. 4. All rules 
ssumed that all the 


effect 


trenetn otf tee 


as to 
pressure came up 

broke the 

No doubt 
and teeth did break 
We argued 


that if this line represents the maximum 


the corner a of one tooth nd 


ooth along the dotted line 


ch was the case 


ry often along this line 


strength on which one can rely, why make 


the breadth of a tooth any greater than 


the length indicated, which is 1.41 times 


the tooth length, if it is supp: 1 to form 
le of 45 degrees 

argued _ that 
teeth 


the 


ing the 


on the 


and toward breakag 


transferred 
by 


stress is really 
the tooth 
off 


breaking 
struck at | 


the 


to the point b, and 


would only break along second 


dott h 


[hus in place of having o 
breadth of 
y breadths 
could not 


along 


d line o « 
to the maximum useful 
Phe 


ré ally excessive, 


equal 


tooth we have o« 


were 


fa 1 
Strengthen 


a tooth whi 


The necessary sha very 


littl indeed, but it we 


111 ? 
Ipo 
I 


sure from getting 


years of wear had mad 


It would be necessary 


angle oab in the cope in order that the 


but no more than 


molded in 


pattern might draw, 

this shaved-off corner need be 

this way and as it is small it would draw 

ily 

Fig. 5 shows the rolling of the flank 

the hollow pitch-line curve of a 
Much 


as to the proper 
In clock work where 


inside 
always 
roll 
flanks 
wheel 


discussion has 


wheel 
arisen diameter of 
the 


radial, each 


ing circles 
of all 
point was described from a circle of half 


wheels were 


top of 


t 

I 
o 

S 


da 
de 


pe 
! 


sli 


did not extend th 


wl 


saw could not 


we 


chi 


h 


ni 


pite 


rie, but the Ine 


ines cart 


T he 
flank 


Sain 


opposite wheel 


the 
the 
respective 


radial 


cloidal fi 
extended knowledge. . It 
dis 


upon the 


the 


+ } 
tO Nave, 


lerable thr 


supposed 
net 
teeth forced 

doubtful 
has the s no fixed 


} 


n line together 


rrectly at ; ho hing, where 
pitch 
p tch 


f contact of the teeth 


cycloidal teeth must be n the 


have no fixed 


‘ Involu 


through the line of centers ‘of the 


Ses 


at a point always proportional to 


mbet distance trom 


center ie vel ratio 18 always 
the case with cycloi- 


ared exactly to th 


rrect, 


1 teeth unless g one 


termined pitch lin 


time th wheels 


| 
multiplicity of 


molding machine to b In 
only a 


attached 


[his machine required 
a tooth ce to be 

a revolving arm arm was moved 
| as rammed, 
Lost 


Way 


mo 
the 
pitching and 
There wi 


eth too ft 


and ac 
the pitch 
well 


rhaps t 


was not 


ct scribed curve, but 


ghtly full a line so that wear 


way over the teeth 


ren they were new Such fullness we 
large or 


safely be mad 


Later molding ma 


1 


suca 


ar became severe 


nes do better work, but in all ma 
is required to eliminate lost 


" 


‘tion faults 
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Milling Attachment for Large 
Boring Mill 


A very interesting milling attachment 
was recently made and used by the Beth- 
lehem Foundry and Machine Company, 
South Bethlehem, Penn., for milling off 
the pads on the side of the hopper shown 
table, the 


hopper being so large that it could not 


j 


position on the boring-mill 


be handled on the boring mill or on any 
planer in the shop 

As will be seen in Fig. 1, the whole 
milling device is held in the end of the 
right-hand tool slide, the top plate of the 
attachment being clamped tight against the 
end of the slide. Dovetailed to this so it 
can be moved across the plate vy the 
hand wheel and screw shown, is the body 
of the device, which also carries the motor 
on the lower end of the frame. 
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It is a substantial device as well as be 
ing very flexible, and we believe it will be 
found useful in many cases that come up 
in such a shop. By means of an angle 
plate the mach*1e was used in milling off 
flanges on the top and sides of the hopper 

We are indebtéd to the general mana 
ger, J. G. Lehman, for the photographs 


and information concerning this attach 


in Athens, N. Y., 


have not found favor with the conserva- 


Road improvements 


tive majority of its people, and the pro- 
gressive element considered strong meas 


ures necessary. One morning the center 


of the town’s leading thoroughfare was 
found planted with several rows of cab- 
bages. The town council was stirred to 
action and consulted a local inventor as 
to what should be done. He decided 
that the street had a gravel bottom and 


by pouring tar on it a good pavement 


ed - 








FIG. I THE MILLING ATTACHMENT 


This motor drives the large gear, and 
the milling cutter receives its motion 
through bevels and the spur gears shown. 
lhe mounting of the motor in this way 
enables the whole milling attachment to 
be swung at any desired angle or moved 

) any point on the cross rail without any 
<lificulty whatever. Add to this the move 
ment of the table carrying the work and 
the ability to turn the whole milling de- 
vice at right angles or any other position 
and you have a combination that can han- 
dle almost any class of work that comes 
along. By placing the work so the cut 
to be made is parallel with the cross-rail, 
power feed can be used and a long cut 
taken, as in the case of the hopper shown 


in Fig. 2 


FIG 2. THE WORK AND 


would result. He was so confident in the 
success of the method that he offered to 
furnish the labor if the council would 
supply the tar. Two blocks were covered 
in this way on the first day, but the con- 
servatism of the town revolted and the 
next morning the street was found coated 


with feathers.—Engineering Record. 





The production of denatured alcohol 
for the first six months of 1907, under the 
new law, was 1,774,272 gallons. The sup- 
plemental free alcohol law will, it is esti 
mated, lead to the production of 4,000,000 
pallons for the calendar year. The oper 
ation of the law reduced the cost of wood 
alcohol from 60 to 30 cents a_ gallon, 
which has greatly benefited consumers. 
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How to Select Direct - current 
Electric Motors for Different 
Kinds of Service 


By C. C. Stutz 

It is sometimes a question as to wh 
type of electric motor is best for a give 
condition of work Co aid in making 
such a selection I will give a few shor 
rules for the simpler forms of direct-cu1 
rent machines 

Series-wound motors should be used for 
heavy loads and variable speed. 
motors should bx 
used for heavy starting load and fairly 


Compound-wound 


constant speed 
Shunt-wound motors should be used for 
light starting load and constant speed. 
Notes: 


A series-wound motor with its high 


) a 
® 


. 
.\ 
Ste ttt { — — — _—- 
ee aie in 


Fo kee wt tery scape ~~ 








ATTACHMENT IN PLACE 


starting torque makes it possible to ob 
tain a rapid acceleration under load, as in 
railway work. 

A compound-wound motor will vary in 
speed abotit 10 per cent. between no load 
and full load, slowing down under full 
load. 

A shunt-wound motor will give a nearly 
constant speed for variations in load as 
long as the potential of the current supply 
is constant 

A change of speed may be produced by 
varying the strength of the magnetic field 
the weaker the field the higher the speed 

Motors may be overloaded 25 to 50 pet 
cent. for short periods, provided the in 
tervals of rest are sufficiently long to al 
low for cooling 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 
An Arc Planing Attachment 


I was asked to design a machine on 
which the sliding surfaces and tongues of 
the bed plates and draw heads of th 
Brooks cold tire-setting machine could be 
planed. These parts are made of steel 
castings, tough and sandy. Figs. 1 and 2 
show the attachment on the planer, with 
1 bed plate in place being machined. The 
line cut, Fig. 3, 


rangement of the device 


shows the general ar 





Fl 


A is the base of the attachment bolted 
to the table of the planer. A _ rocking 
platen B is mounted on a pin C in the 
base. A lever D is fastened to each end 
of the pin C (only one being shown) and 
a slidmg block E is pinned to the end 
of each of the levers. These blocks slide 
in the tracks F bolted to the planer hous 
ings, oscillating the platen as it passes 
the tool. G is the work to be planed 

W._E. Jackson. 





FIGS. I AND 2. 


PAY 


FOR 
Making a Sub-press Die 


I wish to add a little to Mr. Hyatt’'s 
article on page 255. 

[he housing, 
babbitting, should be set 


and several keyways cut in it following 


after being bored for 


up in the shaper 


the same taper. Care must be used to 
get these grooves in line with one an 
other, and in line with the bore Phe 
plunger D should also be handled with 


great care when grooving, so that the 


oe 


USEFUL 


IDEAS 


enough to run the babbitt. I wish to stat 
also that in use the punches are never al 
lowed to enter the di 


\. J. BrickNER 


Speeds on the Grinding Machine 


Mr. Noyes 


data on pages 


presents some interesting 


256 and 257, but has he not 


mad some fundamental errors in his 
method of interpretation 


1 


On page 257-in the second column and 


n the paragraph beginning “In this table 
re to be Pla c 
Es Rad 

| j we 

| 

| 
Work j 
= i red 
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Hi I ; 
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3 DETAIL OF THE ARC PLANING ATTACHMEN 


grooves will not be out of line or deeper 


After bab 


bitting, it is a good policy to re-locate the 


at one end than at the other 


housing in the lathe and cut a very coarse 
pitch thread, say one or three-quarters to 
the inch, in the babbitt for oil 

Scraping to a fit may be all right, but I 
believe the better way is to set up the sub 
press, at this stage, in the punch press and 
run it by hand or power, using plenty of 
oil and taking care that it does not heat 


compare ”* he says: “In 1 and 2 all 
conditions were the same except the tra 
verse and the depth of cut. The increase 
from 0.5 cubic inch of metal removed pet 
to o.8 showed a distinct advantage 
As he has 


changed two important factors, he has no 


minute 


for the slower traverse 


way of determining which of the two 
caused the variation in the results, or if 
the variation was caused by both together 
In other words, he has violated the rule 





THE ARC PLANING ATTACHMENT APPLIED TO THE PLANER 
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states, 


of experimenting which 
change more than one variable at a time.” 
The reason for the rule is plain. 

I should like to ask if the wheel wear 
was a decrease in diameter or in radius 
and how it was measured; also, if the 
depth of cut is reduction in the diameter 
of the work or in radius. 

It would appear from test No. 1i, in 
which the work surface speed is 9 fect per 
minute, the traverse 2'@ inches per revo- 
lution, the depth of cut 0.030 inch and 
the cubic inches removed per minute 5.5, 
that the way to remove cast iron is to 
use a slow surface speed, deep cut and 


broad traverse. Wipur C. SEARLE. 


A Lock Nut That Locks 





[he lock-nut question has often been 
discussed in your paper but the following 
example is not common and may be of 
interest lhe sketch shows one end of 
the driving screw a of a planing machine, 
the wheel for rotating it being preferably 
at the other end where there is a collar 
on the shaft. 

The inner lock nut b is of the ordinary 
type (internally threaded) but made long 





A LOCK NUT THAT LOCKS 


enough to overhang the fine threaded por- 
tion of the screw a. The outer lock nut c 
is threaded externally and screws into the 
inner lock nut as shown. The end of the 
screw a is sometimes turned down at d 
to form a support for the outer lock nut, 
but this is perhaps an unnecessary refine- 
ment. 

Now the ordinary arrangement of lock 
ing one nut hard up against the other has 
the obvious fault that the tighter the outer 
nut is screwed up the more it tends to 
force the threads of the inner nut off the 
threads of the screw, on the side on which 
the pressure comes upon them. 

In the arrangement here shown the 
locking up of the outer nut tends to draw 
the inner nut close up against that side of 
the thread on which the pressure comes, 
and so decrease (or practically nullify) 
its tendency to become slack under vibra- 
tion or the alternating loads set up on a 
driving screw whose direction of rotation 
and consequent end pressure are being con- 
tinually reversed. 

This form of lock nut was patented by 
Wicksteed (in England), No. 8149 of the 
year 1901, but the patent was allowed to 
lapse in 1905. The same idea was shown 
to me by a friend in 1897 


England T. M. LowTHian. 


“never 
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A Keyway Chisel and a Flange 
Wrench 


The half-tone Fig. 1 and the line cut 
Fig. 2 show a chisel used for dressing up 
splines that have become worn. 

In such machines as board trimmers the 
spline in the shaft becomes more worn in 
certain places than in others. This wear 
occurs of course on the driving side only, 




















FIG. 1 A KEYWAY CHISEL 
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_ J Ww 
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FIG 2 VARIOUS VIEWS OF THE KEYWAY 
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FIG. 3. TOOL FOR PUTTING FLANGES ON 
leaving the other side true. The width B, 
Fig. 2, is made the full width that the key- 
way is to be when finished. A is the cut- 
ting edge; all other edges are slightly 
rounded to prevent the tool digging in. 
Fig. 3 shows a tool for putting on and 
removing threaded flanges. The two legs 
are loosely riveted together at D. One 
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leg C is made slightly longer than t! 
other, as this permits the tool to be en 
tered more easily in the bolt holes in t! 
flanges. A bar or pipe is then used f 
turning the flange. P. H. Burns 





Putting in Crank-pins in the 
Field 


It is my experience that in many cass 
engineers let their engines run for a lons 
time after the crank pin has become loos 
They will rivet it up and expect it to kee; 
tight, but in a little while it is worse tha: 
ever; all the time the hole has been grow 
ing oblong, which makes it all the m 
difficult to make it right. 

Where you have good tools it is easy 
do a repair job such as putting in a ne 
pin. But there are some places wher 
there is no boring bar to true up the hol: 
and then you must do the next best thi 
and get down to the file, scraper an 
emery, and get the bore as true as pos 
sible. There is a difference of opinion 
to whether a pin should be put in cold 
into the hole expanded by heat. I hay 


= | Vit Lo u000) 


Strike with 








Crank Pin 





Sheet Copper 


le =" yu D Crank Shaft 


Disk or Crank 














RIG FOR DRAWING IN CRANK PINS 


put a great many pins into engines while 
on their beds, and I have always put them 
in-cold and have never had one work 
The illustration shows the rigging 
In nearly 


loose. 
which I use in putting in a pin. 
all cases the crank-pins are wrought iron 
and the disk or cranks are cast iron. In 
my opinion, when a pin is put in cold the 
pressure in drawing in the pin makes the 
cast iron fluted, and it adheres or embeds 
itself into the wrought iron so that it is 
almost impossible for it to become loose 
I usually make the pin the same size as 
the bore in the disk or crank; the power 
from the two heavy draw bolts and tap 
ping on the end of the pin with a hammer 
will bring it to its place to stay, or, in 
shop expression, “send it home.” It is 
well to take off the pedestal caps and tak« 
out the studs so that there will be no 
danger of bending them. Also cover the« 
shaft with waste or canvas to keep off 
the dirt. 

Some might think that it is impossibl 
to get a pin in out of true. But such is 
not the case. It is well to have a try 
square and keep using it the whole time 
you are drawing in the pin. If the pin 
leans in one direction, pull the opposite 
nut until it is square and then try to pull 
them even to keep it straight. If it dips 
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up or down, drive it in the right direc- 
tion by using a block of wood and ham- 
mer or a soft-faced hammer. 

D. R. LLEWELLYN 





A Handy Counterbore 


On page 564, Part 1 of present volume, 
there was a counterboring kink by M. 
Bode, which he used on ebonite blocks. 
With this class of counterbore or flat- 
ottomed drill he will have to use a guide 
plate or templet; otherwise he will have 
his drill roam a bit and doubtless’ will chip 
the top of the hole and spoil the job. 

Here is a way in which he can do 
without a guide plate when counterboring 
lake a piece of silver steel the size of 
the head of the screw that the counter- 

red hole is to take (this can be had 

within 0.004 either way); center and drill 
the size required in the lathe. It is best 
to drill from both ends and have the hole 
meet in the middle, as there is less risk 
of its being out of truth. Slit this at 
ne end and on the other file or mill two 
lats, which will break into the hole. Then 
back off the two blades thus formed, and 
put in a piece of wire the size of the hole 
Che split end, being gripped in the chuck, 
holds both counterbore and pin, as_ in 
Fig. 1. 

If his drilling jig is made so that the 
body of the counterbore enters the bush 
ing of the jig and a drill is used in place 
of the pin, Fig. 2, you have a drill and 
counterbore all in one tool. It is obvious 
that where there is a large number to do, 


this must effect a great saving of time 











FiG, I FIG. 


A HANDY COU NTERBORE 


If used only in counterboring, the time is 
saved in not having to put on and take off 
the guide plate. It will be seen that this 
S very easily made, costs very little, can 
be quickly ground and set when dull, and 
can be used while it hangs together. Of 
ourse the shank should not be hardened. 
England. J. V. H. 
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An Inexpensive Jig for Re- 
turning Piston Rings 


A few months ago a hurry-up order 
came down from the superintendent's 
office for 36 re-turned piston rings of a 
special size. It fell to my lot to re-turn 
the rings. The foreman brought me the 
rough-turned rings shortly after starting 
work in the morning, asking me to do 
them as soon as possible. 


—— OLS 
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\N INEXPENSIVE JIG FOR RE-TURNING PIS- 


TON RINGS 


Having no jig for rings of that size, I 
rigged up one similar to the sketches, 
and succeeded in getting the jig together 
and the rings finished that forenoon. Six- 
teen of the rings were in a four-cylinder 
engine and it was running shortly after 
noon. The foreman took the “hurry-up” 
jig to the tool-room, remarking, “I guess 
we will save this; it does the work as 
well as an expensive jig and cost less 
than one-tenth as much.” 

In making the jig, A was turned out 
of 114 inch cold-rolled steel, the small 
part I inch in diameter and threaded at 
the end for the 1I-inch nut B. D and E 
were heavy cast washers, D being faced 
and bored for a driving fit for the small 
part of the mandrel. 
tight against the shoulder on A. E was 


They were forced 


faced and bored a sliding fit for A. C 
is a filler or long washer made of I-inch 
pipe to fill up the space on the mandrel 
between collar E and ~*+ B. F was made 
from a piece of piston ring, blank bored at 
a to the size that the re-turned rings were 
to be, and bored 1/32 inch larger at JB, 
Collars D and E were placed on mandrel 
A and turned on the outside to a free fit 
in ring F at a. To fill the jig with rings, 
place collar E in ring F at a and fill space 
b with rings properly cut in the joint; 
then shove all on the mandrel so that 
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collars D and E face each other with 
rings between. Then put filler C against 
collar E and screw nut B on tight. 

The cross-sectional view of the assem 
bled jig shows three rings X X X be 
tween collars 4 and 5. They are held true 
by ring 6 until nut B is tightened up, 
when a blow of nut end of jig on a block 
of hard wood causes ring F to drop off 
over nut, leaving the rings securely fast- 
ened between the collars and set out just 
enough for the re-turning cut. By hav- 
ing two collars E, ring F can be refilled 
with rings while the lathe is taking the 
cut on the ones in the jig 


Cuas. T. GILBert. 





The Limit of Proportionality and 
the Elastic Limit 


In a paper on ball bearings that I read 
before the American Society of Mechani 
cal Engineers, at Indianapolis, June, 1907, 
the statement is made that “a limit of 
proportionality above the elastic limit is 
desirable.” See also the abstract in the 
AMERICAN MACHINIST, page 207 

Prof. Wm. Kent asks the editor: “Do 
you know what he [the author] means 
by these two terms? ‘They are sometimes 
defined as one and the same thing. How 
can the limit of proportionality be above 
the elastic limit?” 

This statement is originally due to Pro- 
fessor Stribeck, who brought vut the de 
sirability of the relationship quoted in 
investigations of the 


bear- 


the course of his 
broad field of anti-friction (rolling) 
Ings 


In asking Professor Stribeck for his 
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DIAGRAMS SHOWIN‘ THE LIMIT OF PROPOR 


TIONALITY AND THE LIMIT Ol 


ELA ICITY 


definition of the terms elastic limit and 
proportional limit, I said that “I had al- 
ways accepted the limit of proportionality 
as being different from the elastic limit, 
in that the former occurs at a point where 
the change in deformation is no longer di- 
rectly proportional to the load, so that 
the line representing it becomes a curve 
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instead of a straight line, whereas the 
elastic limit is that point at which per- 
manent set begins.” 

In reply Professor Stribeck refers to 
and that the latter 
apparently assumes that the elastic and 
proportional limits occur at the 
point. Professor Stribeck adds: 
ing to my more recent investigations the 


Herz’s investigation 
same 
Accord- 


de- 
the 
for 
far 
pro 

the 


line 


proportional limit for the purely elastic 
formations is materially higher than 
limit.” In making a request 
further explanation I wrote: 


clastic 
“In so 
as I understand general usage the 
Fig. # 1.€., 


portional limit is at a, 


irve does not continue as a straight 
beyond that point. The elastic limit is at 
b, i.e., here the curve sharply changes its 
direction. This point also indicates the 
beginning of the permanent set Purely 


elastic deformations those between 
O and b. Personally I always understood 
that the and 


were identical, but that the supposed dif- 


are 


proportional elastic limits 
ference was due to the inefficacy of exist- 
ing measuring apparatus in permitting the 


recognition of the permanent set at a 
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guished company as that of Professor 


Kent, it may be fairly inferred that this 
complete statement of the results of Pro- 
fessor Stribeck’s investigations may be 
welcome to others also; it therefore gives 
me much pleasure to proffer this explana- 
tion at the editor’s request. 


Henry Hess 





Automatic Milling-machine 


Vise 


An 


Having been in contact with and en- 
gaged in milling-machine work for a 
number of years, I am fully cognizant of 
how rarely one finds an automatic vise 
that is “worth the powder.” Either they 
are only semi-automatic, or if fully auto- 
matic they are too complicated to be prac- 
ticable, and will not stand up under the 
heavy service that is required of a vise in 
the milling-machine department of a large 
manufacturing plant. 

We have, however, 
and put into the shop an automatic vise 
that so f the demands 


recently designed 


tar seems to meet 
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against the under side of the rotating jaw 
C, and the ends of the slots in the bas 
casting A, they are actuated by the move 
ment of the slide X, as will be explaine 
later. The lever is shown in cross-se 

tion at G, and is connected to the slide 4 
by the link H, both of which pieces ar 
pivoted on the shoulder studs M M. 

The operation of the vise is as follows 
The end of the handle (shown in sectior 
at G) is pulled to the right, causing th 
slide, with all the parts thereto attache 
to move to the left; the table of the mill 
ing machine, being locked in a_ suitable 
position, is not moved at all. When the 
slide has moved far enough to the left te 
bring the lower end of the bell crank F 
in contact with the base casting at A, this 
bell crank is forced to rotate on its axis, 
releasing C, which falls back by gravity, 
leaving the jaws open for the insertion of 
the piece. 

To close the jaws and clamp the piece, 
the handle is moved to the left, bringing 
the slide to the right until the lower end 
of the bell crank F, comes in contact with 
the base casting at the point A”, causing 
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and therefore the real indentity of points 
a and b.” 

In reply Professor Stribeck stated: 
“Elastic limit is that at which a 
permanent set is definitely recognizable, 
using certain measuring apparatus. All 
the elastic 
limit therefore deal only with elastic de 
Beyond the elastic limit chere 
permanent as 


stress 


stresses between zero and 


formations. 
occur elastic de 


the 


well as 
formations, the two together giving 
total deformation. Clearly the elastic de 
formations proportional to the 
beyond the elastic limit. 
Chis is from the sketch, Fig. 2. 
While the line of the total deformations 
the limit, the 
line of the elastic deformations is a di- 
beyond 


may be 
stresses also 
clear 
is curved beyond elastic 
proportional continuation 
the elastic limit; in other words, there is 


rectly 


direct proportionality between the elastic 
the 
yond the elastic limit. 
portionality lies at the 
the elastic deformation begins to 
curve. With hardened the propor 
tional limit for the elastic deformation is 
much higher than the elastic limit.” 
From the fact that in my need for an 


deformations and stresses also be 
The limit of pro 
point at which 
line 


steel 


explanation I find myself in such distin- 





MILLING VISE 


AN AUTOMATI( 


made upon it, and which from its con- 
struction permits so quick, firm and ac- 
curate handling of the smaller work as to 
evoke some rather pleasing remarks from 
the foreman of this department. 

The drawing shows two views of this 
mechanism, and in order that its working 
may be readily understandable I will go 
into a brief description of the parts and 
their the cast-iron base, is 
slotted at each end, to take the usual 
platen bolts, and is also fitted with two 
machine-steel tongues LL, to fit into the 
platen slot. Stationary vise jaw B is also 
a casting, being fastened to the main- 
slide casting X by the screw Py, and ad- 
justed, and held in the position required 
The movable or swivel- 


uses. A, 


by the screw R 
ing jaw C is also a casting, and turns on 
the pin K, which is tapered to permit of 
adjustment for wear. The linings for 
these jaws, DD, made of machine steel 
and case-hardened, are, of course, made 
to fit the work that is to be handled. OO 
are four screws, two in each jaw to re- 
tain the pieces D D in place, together with 
dowel pins, which are not shown on the 
drawing. The bell crank F is a casting 
fitted with two shafts with machine-steel 
rollers hardened and ground and bearing 


it to rotate on its axis again and forcing 
it against the lower side of the rotating 
jaw C. As the steel plate on which the 
rollers held by the bell crank F work, on 
the lower part of C, has a slight taper, the 
pressure obtained is very great, and a 
firm grip is maintained on the work. 

As it will be seen from this explanation 
that the jaws remain open on the return 
stroke of the lever and closed on the left 
to right stroke for a considerable dis- 
tance, it is evident that if the cutters are 
placed midway over this stroke, the jaws 
will hold the work tightly while passing 
under them to the left, returning to the 
right open and ready for the insertion of 
another piece. 

Stops are also provided for the limit- 
ing of the movement of the slide and 
the bell crank, but the use of these is 
self-evident and needs no comment. 

M. R. CritTaty 





Pulley Crowning on Boring Mill 


The pulley having been bored in the 
usual manner, the operation of crowning 
is performed by a connecting-rod, equal 
in length to the radius of the crown, one 
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nd of which is clamped in the tool nead 
f the left-hand spindle, which is secured 
n position; the other end 
he opposite spindle, 
he work as it 


is clamped to 
high enough to clear 
is fed downward. 
Both ends of this connecting-rod .being 
inted, it will be seen that after disengag- 
g the feed screw in the right-hand head 
spindle and consequenily the tool, will 
feeds 
were 


yve out and in as it downward. 


he joints in this rod carefully 








| *. SIC KrORD @ 70 


\s LAKEPORT f, 
i 











CROWNING A PULLEY ON A BORING MILL 


fitted, as a very slight amount of play 


would cause a flat spot to occur in 
the center of the crown. The rod is ad 
justable for length so that pulleys of dif- 
crown may be 
is also evident that the 
so fastened that it 
will be level when the tool is at the center 


of the pulley. W. C. CHINNECK 


ferent size and radius of 
operated on. It 


radius bar should be 





Expansion Chuck for Lathe 
Seindle 
expansion chuck 


lathe. A’ 


and / are 


The sketch shows an 


to be used on the engine repre 


sents the spindle nose. B’, C 


the bearings for chuck shows a clear 





Square for Wrench 


aT TEs a 


AY 
Qa 


EXPANSION CHUCK FOR LATHE SPINDLE 


nce in the corner which is necessary to 
good job. D, the body of chuck, is a 


teel forging. E shows the drill hole 
he end of the slots. At F is the taper 
<pander, taper 2 inches per foot his 


made of soft steel and thoroughly 
se hardened, 


iy be 
then ground to bearing. H 
This should be 
three oil 
tailstock’ center 


ows a 60-degree center. 


large and have 


rooves cut in it, as the 


ade very 
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is used to steady the chuck while operat 
ing. G shows a section on line 4 B 

[he special features of this 
found at B’ 
time. The 
should have 
ready 
off at B’; at these places the fits should 
be pe rfect 


and C, which center it every 
lathe selected for this chuck 
collar C trued up (if not al 
threads turned 


true) and about 3 


Expansion bushings may be 
used in connection with it for variety 
of work. The chuck is especially adapted 
to gas- and steam-engine as well as gen 


eral repair work M. F. Parsons 


Cutting 60-degree Threads * 


threads, the 


the 


In cutting V or 60-degre« 
of the tool to dig 
very great, 


tendency and tear 
work is 


41 


threads. The method that | 


especially on coarse 
vill des ‘ribe, 
while not new to some, will possibly help 
many. 


Work on the 


To do this, 


cutting principle of the 


side tool. swing the compound 
grees, one-half the 


thread 


rest around to 30 de 
of de; grees of the 
and set the thread tool 
gage the same as though the rest 
square with the job 

brought to the 


number Clamp 


with the center 
were 
In cutting, the tool 
same position for each 


successive cut on the cross slide and 
e 


fed into the work with the compound, 
VEN) 
o c b 





HOW TOOL IS FED BY COMPOUND REST 

vhich makes all the cutting on the side 
When nearly 
should be 


ross slide; 


finished, a few light cuts 
taken, fed straight in with the 


with the work revolving very 


slowly, a smooth, perfect thread can be 
obtained. Different positions of the tool 
are shown at a, b, c and d, and direction 


of feed in each case 


Another point gained by having the 
‘ompound at an angle is, should the tool 
become dull when the thread is nearly 


little difficult 
where it was before, es 


finished, it is sometimes a 
to reset exactly 
internal work; but as it can 
le, no difficulty 
A. MARSTON. 

[This can be used equally 
United States Standard flat top 
and bottom thread by having the point 
of the tool at least as broad as the flat 


required for the thread being cut. An 


pecially on 
be fed in and out on an ang 
is encountered is 

well in cut 


tins 


goa 


angle could be cut in 
setting the 


point of the 


Acme or any other 


the same way by compound 
rest right 


tool —~Fp ] 


and watching the 


chuck are 
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A Swivel Elevating Block 


The accompanying illustration 


block 


which I recently made to use in slotting a 


snows 


an elevating with a swiveling top, 
of pawls of various shapes and 
base ( the slid 


and the 


quantity 
sizes. It consists of the 
ing wedge B, the top A adjusting 
mstruction needs no ex 


universal tool, can be 


screw JD) Its 


planation. It is a 


a 





A SWIVEL ELEVATING BLOC} 


shaped work and is 


used on irregularly 
adapted to a shaper, planer o1 miller 
J. OAKLEY 


| } neland 


Making Wooden Rolls for 
Textile Machiney 


de scribes 


G. A 


a way ‘< vf 


Dexter, on page 200, 


making wood rolls for textile 


tiachinery that is very interesting to me, 


rccomplishes the desired: 


different 


inasmuch as he 


end by methods entirely from 
those which I employ on this class of 
work. | that h« 


go a little illustrate and de 


wish, however, would 


farther and 


scribe the tool used for cutting out for 
the rings on his large rolls; give dimen 
sions of the rings used; illustrate his 


counterboring the second end 


shaft in 


method 


of the log with the place and 








projecting through the log: tell is how 
r 
FIG. I. KEYING THE SPIDER OI VOODEN 
ROLI 
much larger he bores his shaft hole than 
the size of the sto k used for the shaft 
and what he uses to drive the shaft in 
with: and lastly, are his spiders a driving 
fit on the shaft? If they are, with his key 


driven in from the hub end after the sec- 


ond spider is in place, how does he re 


move them when making repairs by put 
ting a‘new log on an old shaft? Fig. 1 


will show the point I am referring to. | 
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would also like to ask if Mr. Dexter has 
ever had any trouble with his shafts be 
coming loose in his “washer” rolls after 
running for a time, and which end of the 
roll seemed to bother him more. 


L. L. 


ARNOLD 





Centering Polished Round Stock 


We had trouble with our centering ma- 
It was all right for rough stock 
which had to be turned, but was no good 
stock, 
left full size and the balance turned to 


chine. 


for polished part of which was 
various sizes concentric with the full di- 
ameter of the bar. We adapted a speed 
lathe to do the job 

made of tool 


The center drills were 


steel, as at 4. B was a socket, into which 
the drills 4 were fitted; it was used in the 
tailstock. ( 


jaws of the steady rest. The 


is a standard for setting the 
sizes on it 
vary by sixteenths of an inch but are 
furnished 0.005 under size so that the jaws 
of the steady rest will be tight on the 
stock and prevent it from jumping. D is a 
tapered driver. It was turned inside with 
feed so as to give a sort of 
effect The 


steady rest are set to the 


a coars 
screw-thread jaws of the 
standard; a 
piece of stock is then put in it and forced 
back into the driver D in the live spindle. 
Che tapered thread-like surface grips the 
‘stock and rotates it while the center drill 


EB 


"entesestenensnnesen 


wan [IL 


D 


CENTERING POLISHED ROUND STOCK 


is brought in contact. A rap with a mal 
from the driver D 
A small hok 
is drilled at the bottom of the countersink, 


let releases the stock 


and a new piece is inserted. 


and of course this is a second operation; 
but even with two operations it is remark 
able how many shafts a smart boy can 
center in a day 


England E. Bru. 
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[A combined drill and countersink 


would obviate the necessity of a second 


Ep.] 


operation 





Making a Drill Press from a 
Binder Axle 


We don’t know what we can do till we 
tackle a hard job with no tools to do it 


with. 





FROM A BINDER AXLE 


\ DRILL PRESS MADE 


After I undertook to drill 336 holes in 


four road-engine drive wheels, one pair 
14 inches and the other. 16 inches face by 
60 inches in diameter, and nothing but a 
small drill in the shop, I wished I wasn’t 
there; but after I looked the scrap pile 
over I decided to make a drill 


A McCormick binder 


t~ two long, square timbers, as shown, and 


head was bolted 


I made the drill head after a little bracing 
and anchoring. My feed lever was swung 
upper end of the drill spindle to 


drill 


another lever, shown just above the engine 


over the 


raise and lower the I then put on 


driver, to connect a rod close to where 


this lever hinges, and at the outer end of 


the top lever, to give me power feed. For 


t drill rest I used a sawmill screw-head 


block and swt ng the 60-inch wheels on the 


knee: for this light drilling I could run 


as close as | needed it Che 


I drill 


accompanying illustration shows the 
finished the last 


the knee up 


and the work where we 
of the four wheels 

Chen the boys that laughed at my Mc- 
drill soft snap 
after all Jas. C. CrRITHFIELD 


Cormick said I had a 
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Repairing Micrometers 


Mr. Norton, according to his article « 
page 240 of the AMERICAN MACHINIs 
appears to go to an enormous amount 
trouble to true up his micrometer conta 
faces. 

A toolmaker of my acquaintance recent 


ly purchased a second-hand micromet 


which was badly worn on the conta 
faces, and he trued these up 
good as new in about one hou 
[his is the way he _ set about 


First, he put the finest grade of emer 
wheel he could find on the grinding-ma 
chine arbor. This was about 3/16 incl 
thick. Then, taking the diamond, he care 
fully trued it up and relieved the side 
enouzh to cause all the cutting to tak 
place on the rim. See the illustration, Fig 
1, which is exaggerated to show the idea 
Next he opened the micrometer a litt! 
more than 3/16 inch and locked it wit 
the locking device. He then clamped th 
micrometer to the grinder table and wit! 
a féeler carefully lined it up to run par 
allel with the wheel face. After setting 
it as accurately as possible in this man 


1 
h 


ner, he set the micrometer stem so th 
the part A, close to the shoulder, was 


opposite to the wheel. He then carefully 


fed it forward until the wheel just drew 
a few sparks from the stem. The tabl 


was next fed longitudinally and a very 


slight adjustment soon had the microme 


ter so that on a fresh part the 


emery wheel would just draw a_ few 


sparks the whole length of the stem 


Emery Wheel 











— 


FIG I REPAIRING A MICROMETER 


[his was repeated with the wheel on top 
and then it was known that the microme 
ter was lined up accurately to within 
0.0001 inch; for an emery wheel will show 
sparks when cutting 0.0001 inch 

The next process was the actual grind 
ing, which merely consisted in setting the 
table so that a light cut was taken across 
first one and then the other contact face. 


ey 
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[he last cut on each was an extremely 
ight one, and the table fed in and out 
intil the wheel ceased to draw sparks. 

I saw the micrometer and the contacts 
were as perfect as anyone could wish. 
| caught a feeler gage between the con- 
tacts as tightly as the ratchet stop would 
allow, and, upon twisting it, I could find 
no trace of unequal contact. I also 
failed to find any marks on the stem due 
to this method of setting. 

I have not written this to throw dis- 
redit upon Mr. Norton’s method, which 
is a very ingenious and accurate one, but 
merely to show that extreme accuracy 
an often be gotten by ordinary means. 
[his method also has the advantage that, 
should the anvil mounting be out a few 
ten-thousandths which by Mr. Norton’s 
method would throw out the anvil, it 
would make no difference at all, as the 











FIG. 3 


i ae 


FIG. 4 





ANOTHER REPAIR OF A MICROMETER 


Of course 
after grinding it is necessary to reset the 
Geo, P. PEARCE. 


anvil is ground in position. 


thimble. 





Mr. Uber, on page 206, tells us how he 
repaired some micrometers by rechasing 
the thread to correct the worn places; 
but he did not tell how he made _ the 
nut fit after the screw had been reduced 
n size. It would appear that if the thread 
was worn, the spindle below the thread 
must also be worn loose so as to shake in 
places; and, if the micrometers had no 
locking device, they would certainly give 
a fellow’s nervous system a shock to use 
them. I do not think Mr. Uber would 
have fixed them and made them less fit 
for use, only I would like to know how he 
took up the slack in the nut. 

I once bought a two-inch micrometer 
ery cheap. It was badly worn and 
was loose in the center of the thread and 
m the straight part of the spindle, as 
hown by Fig. 2. To repair it, I caught 

e thimble in a drill chuck and polished 

spindle with emery cloth until it was 
traight for its entire length, using a 
nicrometer to test with. I then split the 
it in four places with a fine saw, as 
hown in Fig. 3, springing the four parts 
gether until they gave a proper tension 

» hold the spindle safely when it was set. 

The nut, being flexible, followed the 
worn part of the screw, to which I did 
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nothing. The micrometer frame was pro- 
vided with a small bushing C, Fig. 4. 
This I split and sprung together to fit the 
spindle by putting a piece of paper around 
it. Then, to hold the bushing securely in 
place, I drove a small wedge into the 


split. The micrometer worked nicely 
when all was done and was a finished 
job. H. L. CAMERON. 





Annealing High-speed Steel 


Mr. Viall says that the only method he 
knows of for the annealing of high-speed 
steel is the one that he has mentioned. 
He also claims that the secret of anneal- 
ing high-speed steel is to get it to a 
high heat (white, not burning). He 
claimed that I had advocated heating 
high-speed steel five hours at 800 de- 
grees Fahrenheit, then continuing the 
heat at goo degrees Fahrenheit for seven 
hours, making a total of 12 hours for the 
Then he said I closed the fur- 
nace door and let cool 


heating. 
In the same ar 
ticle he said that the secret of annealing 
high-speed steel is to keep the air from 
coming in contact with the work. As 
to his statement that I fell into the bucket 
of water, I will leave that without com 
ment. If he knows no other way of an- 
nealing high-speed steel than the method 
he uses, I will explain five different ways 
that it may be done 

First, the steel may be packed, using 
the same care as is used in packing car- 
bon steel. Charcoal, ashes, cast-iron shav 
ings from the planer or lathe may be 
used to pack in Place the large pieces 
to the outside of the box and the smaller 
work to the center (as much as 100 
pounds may be packed in one box), then 
place box and contents in a furnace suit- 

Heat for 
Centigrade 
(dull cherry red), then raise to 900 de- 
grees Centigrade (cherry red) fiot 800 or 
Fahrenheit, as Mr. Viall 
claimed, but Centigrade As soon as the 


able for this amount of work 
five hours at 800 degrees 


goo degrees 


furnace reaches cherry red, shut off the 
fire, close the door and let cool. 

I often use any one of the following 
methods for annealing stray pieces or 
rush jobs. 

Heat anneal of high-speed steel can be 
accomplished by the following method: 
Take the piece to be annealed, place in 
the furnace, heat to 700 degrees Centi- 
grade (somber red). Hold the piece at 
this heat for five hours, then let cool in 
the open air. It will be found that it 
can be worked very readily. 

To anneal without packing the work, 
heat the piece to 700 degrees Centigrade, 
hold at this point for five hours, then 
raise the heat to 800 degrees Centigrade 
(dull cherry red.) As soon as the piece 
reaches dull cherry red, take the piece 
from the fire and put in lime to cool; to 
prevent the piece from being injured by 
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the heating, do not raise the heat to more 
than 700 degrees Centigrade until just be- 
fore removing 

Reheat anneal of high-speed steel can 
be done in much less time, and I have not 
noted any bad results from this treat- 
ment of high-speed steel; but I do not 
recommend it except in rush jobs. This 
is accomplished by taking the piece or 
tool, heating to 700 degrees Centigrade 
(somber red), then letting cool in the 
open air. Next reheat to 700 degrees 
Centigrade (somber red) and hold at this 
point for 40 minutes; then take the work 
from the fire and let cool in the open 
air. The work will not be as soft as the 
pack anneal or the piece placed in the 
lime, but it can be worked very easily 
and in many cases will save a great deal 
of time 

Annealing in a lead bath is very con- 
venient where a stray piece is to be an- 
nealed. If the lead is of sufficient bulk 
to hold the heat for several hours, then 
it will only be necessary to place the 
work in the lead, raise the heat to 800 
degrees Centigrade (dull cherry red) and 
shut off the fire, leaving the work in the 
lead over night, removing when the lead 
is reheated to the point where the work 
will not be coated with lead when taken 
from the bath. By dipping in oil and 
then re-dipping in the lead, the work can 
be taken from the lead moderately clean. 
Allow to cool in the open air 

I claim that steel packed as Mr. Viall 
recommends cannot be heated to a high 
heat (white, or 1300 degrees Centigrade) 
in 10 to 20 minutes. Furthermore, if it 
is brought to that point, it will not be 
soft. As to the secret of preventing the 
air from coming in contact with the work 
while it is hot, I will say that it does 
not require any more care than carbon 
steel after it has received the time heat. 
Then I wish to inform Mr. Viall that 
high-speed steel does not anneal below 
977 degrees Fahrenheit (red visible in 
daylight ) 

Mr. Viall has contended that it was 
not necessary to have an elaborate ap- 
paratus for the annealing of high-speed 
steel. Now I do not consider that it is 
necessary, but I do think that by its use 
only can we impart intelligent informa- 
tion while we are considering heats 

C. U. Scorr. 





Wireless te legraph communication seems 
to be on a real boom. With the announce 
ment that we are soon to have wireless 
across the Atlantic come reports that the 
war and navy departments will cooperate 
in establishing wireless communication be- 
tween Nome and St. Michael and Seattle 
The signal corps of 


and San Francisco 
the army, which has already wireless sta- 
tions in the Alaskan cities and many of 
the coast posts will establish a station at 
Fort Gibbon next year, which will be in 
touch with a station to be erected by the 
navy at Valdez 
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Micrometer Dials for Planer 


Feed Screws 


Machinists have frequently asked the 
question, “Why are planers not regularly 
equipped micrometer dials on the 
feed We can answer frankly 


that we do not know positively, although 


with 


screws?” 


we have one or two ideas bearing upon the 
While it customary with the 
majority of planer builders to fit grad- 


matter 


j 


uated collars to their vertical feed screws, 


the cross feed, as a rule, is still unpro- 
vided with this convenient appliance for 
facilitating the lateral operation of the 


read. 


this may be partial- 


to the fact that a great deal of work 


It is possible that 
ly duc 


for which micrometer adjustment of the 


tools would be especially handy is of such 
haracter and proportions as to be more 


handled on the 
latter machine being usvalls 


graduate d dials or collar re 


conveniently shaper any 
way, and the 

fitted with the 
ferred to, these may have been looked upon 
2s superfluous when considered in connec 
cross-feed screws ot planers 
other hand, that 


omitted 


with the 


tion 


It may be, on the these 


dials have generally been owing 
to the 
between the 


that 


hat limited amount of space 
feed ind 
up and down 
it dif 
suffi 


som 


ends of the screw 


1 
Operates tne 


restricted 


the rod 
this 


ordinarily, to 


making 
disk 


give the per 


feed, 
cult, 
iently large in diameter t 


space 


admit a 


ipheral surface desirable for graduations 


reading directly to thousandths, for 


screw whose pitch is as coarse as is usual 


ly the case with the cross-feed screw of 
the planet 
That 


dials and that they can 


demand for suc 


there is a real 


actually be applied 


when necessary 15s evidenced by the fact 
that so many planer hands have them 
selves put these handy devices on their 
machines. Only a short time ago the 
writer while visiting a well known tool 


shop was shown by the superintendent a 
new planer*recently received at the works, 
and the first detail the visitor's attention 
called to dial for 
the cross feed, which the purchasers of 


was was a graduated 
the planer had applied immediately upon 
the installation of the machine. The re 
mark was made by the superintendent who 
had had the dial put on, that they couldn't 
get along without this convenient feature 
nowadays as they had become so accus- 
tomed to using graduated dials on most 
of their tools. Here instance 
where it would have seemed preferable 
for the maker to apply the dial himself 
before the machine left his shop. 


When one stops to consider the matter, 


was an 


there will come to mind a large number 
of planer jobs handled from day to day 
where graduated dials for the cross-feed 
screws would be a great help to the opera- 
tor. In cutting down a series of grooves 
at a given distance apart, or in forming 
two or where a certain 


more shoulders 
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limension is wanted from shoulder 1 
undercutting, as in 
the 


shoulder and in 
T-slot, or cutting a groove in 
of a piece of work with a bent squar 


edg 


point, a micrometer feed attachment is 


great assistance. It is of still great 
service when racks are to be cut on th 
planer, as it enables the operator readi 


ly to adjust the tool to the exact point r 
quired for cutting down each successi\ 
space in the rack. 

The advantages of graduated dials fo 
millers and lathe cross-feed screws wet 
recognized long before they came to b 
regularly applied to these tools by thei: 
makers, and toolmakers not infrequent! 
made such dials and attached them to th 
machines which they operated. Eventual 
ly they came to be included regularly 
the design of the machines and are a 
common to day as they were infrequent 
in former times. It is probable that on 
of these days the ordinary sizes, at least 
of planers will be as universally fitted 
with micrometer dials as are most of th 
other types of machine tools at present. 





Has the Development of Auto- 
matic Machine Tools Gone 


Too Far > 


A. striking under the somewhat 


ambiguous title “Modern Machinery and 


paper 


Its Future Development” was read befor: 
the recent meeting of the British Associa 
tion for the Advancement of Science, by 
H. |] 


contends 


Brackenbury, in which the author 
that aute 
matic machine tools has gone too far, 


the development of 
least for British conditions, and that th 
future development will be on the line ot 
simple, powerful, plam, non-automati 
machines for roughing out work in com 
bination with the grinding machine for 
finishing and the thread-milling machine 


for cutting screws. 


The author classifies modern machine 
tools into automatic, semi-automatic and 
non-automatic cutting machines and 


grinding machines for finishing the work; 
he points out that the aim of machine 
users has been to push work from the 
non-automatic to the semi-automatic and 
from the semi-automatic to the com- 
pletely automatic class, the result being 
that the automatic and semi-automatic 
machines have been brought to great per- 
fection. This he considers to have been 
carried too far, even under old conditions, 
and contends further that the value of 


automatic and semi-automatic machines 
as determined under old conditions has 
been completely upset by the general 


adoption of high-speed steel, which, he 
claims, brings the old, simple type of en 
gine lathe once more to the front. H« 
points out that until recently the cost of 
the time required for rough drilling, turn 
ing, etc., was a very large portion of the 
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tal. making it desirable to do much of 


is work 


rder to reduce the wages cost. He con- 


with automatic machinery, m 


ders, however, that the introduction of 


igh speed steel has so reduced the cost 
roughing out as to change the situation 
mpletely. It is right here that his con 


isions are most vulnerable, as many 


dispute the great saving which he 


butes to high-speed steel, which h 


nsiders to have reduced the cost of 


ughing out to as little as one-third of 
former cost. Because of this he be 
ves that “future developments will not 
in the direction of larger and more 


nplicated turret or automatic lathes, 


in the direction of simple machines 
ich can be attended to by operators of 
rage intellect and who have not had 
ch previous experience of machinery.” 
continues that the figures which are 
ten shown to prove the value of large 
tomatic and expensive and complicated 
rret lathes are deceptive, because they 


based upon carefully worked out 


thods of doing the work in the case 


the automatic machines, which are 


mpared with methods used with old 


chines in which little, if any, attention 


been given to the study of economy 
mentions a case of this kind in which 
piece of work which had required 4% 
irs on an engine lathe had been re 
ed to I hour upon a turret lathe, but 


ich, after new special tools had been 


de and the method of procedure care 


thought out, was reduced on the 


in lathe to 1 hour and to minutes. 


le has put his conclusions into the form 


formulas and diagrams which he 
ims show a very clear tendency of the 


rk to become 


more expensive as tne 


automatic machines increases, 
+] he " 
within ; own 


cases 


he refers to 
wledge in which manufacturers hay 
pted automatic machinery extensively 
rder to reduce labor cost, only to find 
cheap ma 


other shops with a few 


es turn out their 


work quite as 
eaply and with a much smaller capital 
them in dull 


R The 


penditure to embarrass 


isons; he concludes that large 


1tomatic machine is a creation of the 


st and that the. future will bring no 


rther development in this direction.” 


considers that simple automatic ma 


nes of small size are of the greatest 


ilue, but that complicated machines for 


r their use 


rk requiring many short operations 
not economical 
He correctly attributes the growth of 
tomatic machinery to the bicycle indus 
in which thousands of small parts 
re required of an exact similarity. He 
nsiders the development of these ma 
ines to be due to American mechanics, 
d that it grew out of the high price of 
or here, which increased the necessity 


His formulas and diagrams 


ow a constantly reduced economy as the 


¢ 


es of automatic machines are increased, 
gain becoming eventually a loss. 
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He considers that for roughing put 
poses the most economical machines are 


heavy, simple and cheap turret lathes, for 
boring and chuck work, and heavy, simple 


and cheap engine lathes for rough turn 


ing, and states that “curiously enough, 


those machines which seem the most 


simple and easy of perfection give the 
most room for development,” the reason 
for this being that the great value of 
work in cheap machines 


} 


roughing out 
with cheap labor has not been sufficiently 
grasped; he points out that in designing 
these machines “one must keep in mind 
that the aim is not a perfect machine, but 
a machine of simple construction, simple 
to work and cheap to buy and of consid 
erable power.” These machines are to be 
used for roughing only, the finishing being 
grinding machines, the use of 


which he considers will in the 


cone on 
future be 
much extensive than at 


more present, 


although he believes that machines of a 
cheaper nature than those now made will 


work 


lathe 


be mtroduced to finish much of the 


which is at present finished in the 


Screw cutting he considers will be done 
on screw-milling machines, which he con 


siders to have a great future 
In concluding his paper, the author dis 


claims the advocacy of retrograde 


] 


policy, saying that he does not wish t 


bring back the old methods of using sim 
ple machines, his argument being based 
upon the belief that the care in scheming 


been devoted 


nethods of work which hav« 


pplie d 


to automatic machines wou apt 


to simpler machines, produce better re 


sults 
A Neglected Opportunity 


It is always a good plan to find in what 


direction the best opportunities _ lie, 
whether as to starting a business or learn 


ing a trade; and there is one branch of 


the machine business which has _ been 


sadly neglected by boys and young men 


wish to learn a m trade. 


After the patterns 


who 
are made and b fore 


the machinist can have any « 


istings to 


work with, the molder must put the pat 


terns in the sand, ram it so as to put the 


required pressure on the different parts 


in such a way that they will resist the 


rush and pressure of the molten iron, 


put in just enough vents to allow the 


scape of gas, make gates and headers of 
the right size to allow the metal to flow 
as it should, part the molds in the right 
place, set and anchor the cores, and 
do the many things that must be right, or 
the casting will be spoiled. Then he must 
know how the iron or brass is to be 
mixed for the best results, at what tem- 
perature to pour it, and the many other 
points which make successful casting 
an art rather than a trade, if such a dis 
most 


tinction is allowable. And _ yet 


large foundries have difficulty in secur- 


ing enough apprentices from among the 


4Y5 

class wl have intellige enough to 
make ftirst-« sn lers 

Phe usual explanation is that the mold 
ers trade is too dirty, that it is too hot 
at pouring time and that it is too hard 
work anyhow. But will any sturdy boy 
admit that these are good reasons for 


not taking up a trade which offers per- 


haps more opportunities than any other? 
t . 


The dirt washes off much more easily 


than that which the millionaire automo 


bilist gets on his hands when the motor 


in its internal regions, 


gets a stoppage 


and there isn't one of us who wouldn't 


be proud of a black spot of grease if it 
fell on our 1 when we were lying on 
cour back in a dusty road underneath a 
nice motor cat » vou see we don’t 
object to the dirt so much as to the way 


we get it 


Many molders are waking up to the 
possibilities of their trade, and in their 
foundries the percentage of good castings 
is going up. We have a foundry in mind 
which, with only ordinary facilities, has 


not lost a locomotive cylinder in several 


months, and there is trouble brewing for 
the first man who does lose one. The 
foreman is an enthusiast about his work, 
yf cylinders from 
found the 
there is 


has studied the making 


sides and believes he has 
causes for failures, for always 
a cause even if we cannot remedy it in 
all cases H{e has trained his men to see 
the reasons for things and infused them 


with a love for their work and a pride 


in having it come out right that helps 
everybody concerned 
There are hundreds of good jobs wait 
ing for men of this kind \ little dirt, 
from a mixture f sand, loam and good 
t sweat ght not to keep any boy 
fron irning a trade so full of possi 
lities if he has any ning in this direc- 
tion. Bathing facilities are provided in 


all good foundries; the hetrs are shorter 
than in the machine shop, as'a rule. Even 
a bank clerk 


against his 


ler does not look like 





if a mol 
while at work, there is no law 
cleaning up so as to look his best girl 
square in the eye if he meets her on the 
way home—accidentally, of coursé, 

lf a boy is undecided as to what trade 
to pursue, and has grit enough to stick 
to it in spite of dirt and a fair share of 
hard work, and will study its ins and outs 
half 2s hard as he does the new baseball 
worth 


rules, the molder’s trade is well 


careful consideration 


Monthly Meetings of the Mechani- 


cal Engineers 





American 
Engineers will be 


[he monthly meetings of the 
Society of Mechanical 
auditorium of the 
Engineering Societies Building, 290 West 
[hirtyninth street, New York October 8. 
Ihe subject of the meeting will be Indus- 


resumed in the main 


trial Education and it will be discussed by 


leaders in the industrial-education move 


ment 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 


Radial Drilling and Tapping 
Machine 


By the use of the heavy radial drilling 
and tapping machine here illustrated, a 
hole can be drilled and then tapped with- 
out any change of belt or motor speed, or 
throwing in of back gears, since the drill 
and taps are carried in adjacent spindles, 
geared together so that the speed ratio is 
2% to 1; hence each runs at its own most 
suitable speed. There is a pointer on the 
hand wheel; after drilling a hole, one turn 
is given to the wheel, bringing the tap- 
ping spindle in line with the drilled hole; 
the tapping head is drawn down by means 
of the lever, and the clutch lever dropped 


LATEST 


into place; the hole may now be tapped. 
After a tap has gone through or bottomed, 
a quick return is obtained by reversing 
the lever. Both spindles have 17 inches 
travel, the drill spindle having an auto- 
matic feed through gearing, with four 
changes, and a hand adjustment. The 
drive of the spindle is by a four-step cone, 
back gears located on the radial arm, and 
helical gears. The tapping spindle moves 
freely in its quill and is evenly counter- 
balanced. The arm is fitted with 
roller thrust bearings, and the lower cap 
is arranged to clamp so that the arm can 
be held rigidly in position. The machine, 
having a 6-foot arm, is of about 12,000 


radial 


is made by the 
Works, Inc., 


pounds net weight. It 
Newton Machine Tool 
Philadelphia 





A 2 

















RADIAL 


DRILLING AND TAPPING MACHINE 


INFORMATION 


Roller Follow Rest 


The tendency of a bar, carried or 
centers, to spring from the tool under thx 
cuts that high-speed steel has made pos 
sible, makes the follow rest an attachment 

















SPECIAL ROLLER FOLLOW REs!I 


of great importance in any shop wher: 
such work is The 
follow rest entirely new in principle and 
designed to do away with the ill effects of 
high speed and coarse feed upon the solid 
jaws of the familiar type of follower rest 
the wearing away of the jaws and the loss 


done cut shows 


of power in friction. 

It is mounted upon the bridge of the 
carriage. The two jaws moved by a worm 
and knob, and carrying hardened ste« 
rollers, move in and out on a circular 
path and give, with the cutting tool, thre: 
points of contact. 

With the 


adapted 


rollers the 
for a variety of diameters by) 
simply moving the entire rest backward 
or forward on the bridge dovetail. This 
is accomplished by connecting the rest t 
a screw which telescopes through th 
regular cross-feed screw and is operate: 
by the hand wheel controlling the tool 
rest. The position of the rollers is suc! 
that, when approaching a shoulder, they 
support a shaft upon the smaller diamete! 
until the cutting tool has turned a portio1 
of the larger diameter when the rollers 
quickly brought to bear. Th 
are of hardened steel anc 
have ample provision for oiling. Sensitive 
adjustment is made without the aid of 


once set, rest is 


may be 


rollers tool 
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can be 
made 
Tool 


wrench [The jaws once set 
cked in position. The device is 
y the Lodge & Shipley 


ympany, Cincinnati, O. 


Machine 





A Clamp 


The illustration shows a clamp for the 
se of patternmakers, The jaws, 
rews, nuts, etc., are of steel. As shown 
the illustration, the jaws are channel 


etc. 


A CLAMP 


have trunnions which 
the of the channel. It is 
laimed that these clamps are lighter than 
wood and that glue will 


the 


lhe nuts 


aped 
vot in sides 
s¢ made of 


adhere to either jaws or the 
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screws. Owing to the fact that the nuts 
swivel, the jaws can be adjusted to any 
angle to grip tapered work. The right- 


and left-hand threads on the screws allow 
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column of a driller, or bed of a lathe, 
and keeps the cover from rotating. The 
end connection of the head may be 
gripped in any chuck, Fig. 1 shows a 




















it to open and close quickly. This clamp breast drill being driven by a lathe by 

is made in five sizes, from 8 to 17% inches means of this device, and Fig. 2 shows 

length of jaws, by the Erie Stamping andthe multiplying device which is furnished 

Manufacturing Company, Erie, Pennsyl- for use in grinding and increases the 

vania speed 8 to 1 [his device is made by 
the Coates Clipper Manufacturing Com 
pany, Worcester, Mass 

Transmission Head for Flexible 

Shalt A New Detachable Chain 
In connection with the Coates flexible The novel feature of this chain is that 

shaft there has been brought out a trans- while it is composed of the usual pins, 

mission head which enables the flexible rolls and side links, each side link on 

shaft to be used to transmit power from one side is readily detachable, so that 

\ NEW DETACHABLE CHAIN 

a driller, lathe or other machine tool, any new parts may be substituted at any 

in order to do drilling, tapping, grinding, portion of the chain 

buffing, etc. The head consists of a clamp This is accomplished by making one 

that is attached firmly to the flexible shaft end of the pins as shown in the separate 


cover, and is dogged by a rod against the 


link, with grooves to hold the small clips, 
I 





























FIG. I. BREAST DRILL DRIVEN FROM 


T 


ATHE Fit 2. FLEXIBLE SHAFT WITH 


TRANSMISSION HEAD AND 


SPEED 
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shown separately [he pins are slipped 


through the bushings of the roller links, 
the side links put over the ends of the 


pins and the clips sprung into place in 
the grooves 

These hold the side links firmly in 
place, but are easily removed with an 


ordinary screw-driver or anything else 


that will pry the open end apart enough 


to slip it off the pin. After replacing the 
side link, the clip can be sprung back 
into the groov: It makes a very secure 


fastening, owing to the groove being flat 


Oo as to prevent any rocking or turning 


of the It is made by the Baldwin 
Chain 


Wi yrcester 


Manufacturing Company, 
Massachusetts 


Improved Tool Post 


half-tones show an improved 


the 


The 


tool 


two 


post, construttion of which is 

















ARMSTRONG IMPROVED TOOL POST 














ARMSTRON(@® I\ Nwhw OO! ‘OST IN 


Fi 2 
SERVICI 
Lhe body parts are steel 


quite apparent 


drop forgings. It is designed with a view 
to strength, stiffness and holding power 
The rocker jaws adjust themselves to the 
tool or tool holder, and the latter is not 
marred; the open side facilitates changing 
it may be 
up to chuck 
V-blocks between 
the jaws, round tools, such as boring bars, 


As is evident in Fig. 2, 


working clos¢ 


tools 
used in the 


By the use of a pair of 
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post is made in 
Brothers Tool 


tool 


This 


Armstrong 


may be held. 
four 
Company, Chicago, Illinois 


$1Zes by 





Deep Drilling Attachment for 
Lathes 


We illustrate the adaptation of an en 
gine lathe for rapid deep drilling by means 
of an attachment carried upon the lathe 


[he drill-spindle bearing, with 
the motor is 


Carriage 


the bracket which 


mounted, is cast as one piece with the bed 


upon 


plate. This plate is bolted to the wings 
or arms of the carriage 
A three horse-power 2 to 1 variable 


speed motor is shown. The motor pinion 


drives through an intermediate rawhide 
gear into the large driving gear keyed to 
[The spindle is bored to 
a large 


bushed 


the drill spindl 
the drill, has 
bearing oiled Che 
drill shank fits into the hole in the spindle 
The outer end of the drill is carried in a 


admit lubricant to 


and is ring 


free bush that revolves in a support bolted 
to the lathe bed 
The drill used is 
and is known as the Chard deep drill. A 
flat bit of high-speed steel is held in posi- 


of special construction 


tion by a taper pin and-#s ground so as to 
break up the chips and so facilitate their 
removal. Lubritant under pressure sufh- 
cient to clear the chips and cool the cut- 
ting edge is supplied by a pump attached 
to the lathe at the rear of the headstock 
and driven from the lathe 


Flexible tubing connects with the hollow 


countershaft 


spindle through a nipple at the rear, and 


two copper tubes flush with the surface 
of the drill carry the lubricant to the drill 
point. This type of drill has been in use 
for some time on lathe spindles, back 
gear sleeves and pulley sleeves. Under 
most favorable conditions a 2-inch drill 
has been advanced at the rate of 2" inches 
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per minute. The drill in the cut is 1 
in diameter and is used on holes 44 inch 
deep in locomotive driving axles 

The whole attachment may be easily 
moved from the carriage by means of 
overhead crane, a few minutes’ time beit 
all that is required to change over t 
gine-lathe work. It is made by the Lodg 
& Shipley Machine Tool Company, C 
cinnati, Ohio 


A Screw Machine 





The illustration shows a screw machi: 
which takes %-inch diameter rod throug 
the wire feed. The machine is built wit 
either a 4- or 6-hole automatic turret, an 
if desired, a 4-hole hand turret can b 
The wire-feed mec] 


furnished instead 














4 SCREW MACHINE 


spindle an ext 


feeds the bar unt 


the 


which 


anism has inside 
tube and collet 


all 


can be 


it is used up. This inside tube a 


collet taken 


used with the automatic 


and the machin 


chuck with har 


out 
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feed; in this way it has a capacity through 
the chuck of 7g inch 


This machine is built by F. E. Wells & 


Son Company, Greenfield, Massachusetts 











A 20-inch Engine Lathe 


Fig. 1 shows the general appearance of 


20-inch lathe of new design. The head 


ock has a three-step cone with which, in 
i 

ynjunction with double back gears, nine 

anges of speed are obtainable Che 


tick-change gear box shown in Fig. 2 

ives eight changes of geared feeds and 

rmits eight different pitches of screws to 

cut by moving the ball lever shown 
1 


small compound gear located at the 


- 


ead of the lathe permits eight more feeds 


be obtained and eight more screw 


Three extra change 


itches to be cut. 
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is slid into or out of engagement with 
that upon the lower shaft 

[he operating friction on the carriage 
is adjustable, for light or heavy work, 
from the outside by turning a small nut 
\ friction countershaft, large and small 


face plates and the necessary wrenches 


this lathe, which is 
mmb-Blaisdell Machine 


Wor 


e furnished with 
built by the Whit 


Tool Company, 


ir 
134 Gold street 
cester, Massachusetts 


A Power Hack Saw 























& 


+ 


Irom 2 to 60 per int 


+ 


mesh with looses 


lower shaft The 


‘ 


FIG 2 THE GEAR BOX 


rears are also supplied so that the feed 


ange is from 4 to 240 per inch and screws 


*h can be cut. 


The gear box carries two shafts. To 


he upper one are keyed eight gears which 


gears mounted on the 


lower shaft carries two 


, | } } I 

++ ] 

1ci¢ ted 

\ g ded to 

a S \ I i 
saw tram las turns ) means 
lot t ly ‘ } the 

of a slotted lever d .e thrown 
{ K tt eave the 

| " f na 

| Vis s p ( gv id 

















ring-actuated keys so placed as to en 
loose 


rding to size 


ige the 


gears in progression a 
The lower shaft is in line 
th the feed rod and may be connected 
th it by the jaw clutch shown, or with 


e lead screw by means of gears, one of 


hich is mounted on the lead screw anc 


nd stops automatica 


viz. for stock 4, 5, and 8 inches square 
or round, by E. C. Atkins & ¢ Incor 
Indianapol oa 


, 


porated, 
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Filing Clippings without Indexing 
By James HUTCHESON 


Regarding the several articles that have 


appeared lately on the filing of extracts, 


cuttings, etc., from the trade papers, | 


fail to notice one method that I can 
recommend 
Most of the previous systems have 


struck me as being cumbrous, unwieldy 


attempts at keeping a record of elevat 
things incidental to 


ing and interesting 


one’s profession. The method I will de- 
scribe has the advantage that the basic 
idea has been thought out and developed 


by commercial men, men whose profes 


sion it is to file records of the every-day 


happenings of their offices, as they apply 
to their separate customer The records 
can be found at once and without the 
necessity of turning up indexes It has 


also found its way into few engineering 


shops, TO! f machines 


spe cihcations 


where different sizes and styles are made, 


as it readily permits of extensions and 


alteration It is cheaper than most sys 
tems to install, the up-keep is usually less 
nd it can be extended indefinitely, which 

nnot be said of some of the previous 
systems. The files take up practically no 
more room than is necessary for the 
actual cuttings, toe which 1s ne good 


point in its favor, as an engineer can keep 


he files in his box at s lodgings, where 


om 1s sometimes at premiun 


lhe “separate” or “flat” filing system 


can best be 
follows \ 


described in few words as 


separate file for each kind of 


ter, distinction being made easy by 
mean f different color for instance, 
ue may be used for grinding, orange for 


pink for erecting, buff for mil 


et in fact, this system offers great 


adaptability in this respect, each user 


being able to work out his own schen 
lr} being settled. the files are indorsed 
the | k a ding t content the 


msists of pi f te h, 
dn ’ pape f l, « t ‘ 
whi 1 ecurely fastened ible 

( ip with two points « the 
papel ( placed I bet ed 

ch Ip] f t 

] ts are bent Itw l vv’ 
plete Che file \ p 

ly the room of the pay ve 
expand backs t 

the growth of the cont the 
T ( £ 0 

C1 ‘ rding t ty the 
1 tw ling xp ‘ t oO 
hiect to the initi , 


Gummed slips, ruled sheet 1 sheets 


with a gummed strip on them can be had 


eady punched for filing cuttings which 


re too small to be placed on the clips 
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themselves. No cutting is too small to 
be taken care of in this way, and it obvi- 
ates the danger of small clippings slip- 
ping inside folded sheets and getting 
seemingly lost’ when they are wanted, as 
happens often with the envelop system. 
The files can be had in different sizcs, 
but the size I am in the habit of using 
is 12x9 inches, which just takes in a full 
page of the AMERICAN MACHINIST with- 
out folding, and is certainly not cum- 
brous for its size, as it is so thin. I find 
this system of filing much better than 
binding whole volumes of the MACHINIST, 
as I can tear out copiously from the 
paper, file all the articles appertaining to 
the branch of engineering I am interested 
in and throw out the rest as so much 
lumber, which it certainly is to me, so 
why keep it? 

There is no index required in this sys- 
tem; you simply take the cutting, punch 
the holes in it and place it in its proper 
file. Should the papers in any one file 
get too many to enable any special one 
to be readily found, the contents of that 
file can be subdivided and a_ sub-title 
given. This subdivision can take place 
in the one file by simply inserting a sheet 
of paper of a distinctive color and bear- 
ing the sub-title; or again the contents 
can be split up into several files of the 
same color as the original one and bear- 
ing the original title plus the sub-title; 
for instance, grinding may be sub- 
divided into cylindrical grinding, flat 
grinding, chatter marks, grinding ma- 
chines, kinks, etc. 

Another point in its favor is that this 
system does not entail a lot of work to 
begin, no getting boxes made, index 
drawers in order or special cards printed; 
you simply buy your files, print on the 
title and away you go. 

Before concluding, let me quote from 
“American Toolmaking,” by Joseph 
Woodworth. This author's varied books 
on machine-shop practice will be them- 
selves a good recommendation to what he 
says: “It will be well to present a few re- 
marks on the advantage of keeping note- 
books in which to note and preserve the 
waluable and useful information which 
abounds in the mechanical press and of 
which one becomes informed through 
association with brother mechanics or 
through experience and practical obser- 
vation. It is a fact that the diffusion of 
knowledge is greatly retarded by engi- 
neers in general trusting to their mem- 
ory for the preservation of valuable in- 
formation, instead of to more reliable 
means.” 

The most simple way to gain by one’s 
reading and obsvation is to determine 
to fix upon some plan within one’s capac- 
ity, means, and _ opportunities — those 
which come in one’s daily routine—and 
to follow it perseveringly, regularly, and 
punctually, as an important factor in one’s 
daily duties. Many men owe their suc- 
cess in life to the keeping of note-books 
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in which they had noted information 
which, while of little moment at the time 
when written, proved of inestimable 
value at a later date. By following some 
plan one will become a close and accurate 
observer, an enlightened and_ well-in- 
formed man and a better mechanic; no 
matter what line he is engaged in, he 
will not only gain in knowledge, but may 
gain financially by publishing in the me- 
chanical press any information which has 
come to him through experience and ob- 
servation and which appears to be new 
or novel 





Personal 


Mr. E. W. Buechling, of Pittsburg has 
been appointed to fill the new position of 
Assistant Manager of Sales of the Pitts- 
burg Automatic Vise & Tool Company. 

L. P. Willsea, formerly with the C. J. 
Palmer Company, and for the past three 
years with the Ingle Machine Company, 
has taken the management of ‘te J. 
Emory Jones Estate, at Rochester, N. Y. 





Obituary 


Walter Scott, inventor and builder of 
printing and folding machinery, died at 
his home in Plainfield, N. J., on Septem- 
ber 14, at the age of 63 years. 

Robert A. Brown, president of the New 
Haven Manufacturing Company, died 
September 22, in his 71st year. He was 
connected with his company for 52 years, 
being at its head for the past 31 years. 
3esides being a well-known figure in the 
machinery trade, Mr. Brown had many 
and varied interests. 





Business Items 


The Cincinnati Electrical Tool Company, 
announces the opening of a Western office 
and warehouse for the sale of their electric 
tools at Eighteenth and Rockwell streets, Chi- 
cago, with Oscar P. Wodack as manager. 


The Bristol Company Waterbury. Conn., in 
order to take care of the increasing demand 
for their recorders and steel belt lacing will 
build another new addition to their present 
plant. 

The Buffalo (N. Y.) Forge Company, has 
recently received an order for a _ horizontal 
center crank compound engine for direct con- 
nection to a General Electric Company's gen- 
erator, this unit to be used for the electric 
illumination of the tower of Noshire, Japan. 





Trade Catalogs 


The Risdon Tool Works, Inc., 63 Canal 
street, Waterbury, Conn. Pamphlet illus- 
trating and describing sub-presses. 

The Brown Hoisting Machinery Company, 
Cleveland, Ohio. Pamphlet describing ore 
handling locomotive cranes. Illustrated, 28 
pages, 6x9 inches, paper. 
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Brown & Sharpe Manufacturing Company 


Providence, R. I. Catalog No. 109 and pric 
lists of machinists’ tools. Illustrated, 184 


pages, 6x9 inches, paper. 

The J. M. Carpenter Tap and Die Com 
pany, Pawtucket, R. I. Catalog No. 17 of 
taps, dies, screw plates, die stocks, etc. I! 
lustrated, 158 pages, 344x6 inches paper. 





Manutacturers 


The Terrell (Texas) Foundry and Machine 
Company will rebuild plant destroyed by fire 

The Bettendorf Metal Wheel Company, 
Davenport, Iowa, will erect new factory 
buildings. 

The Toronto Bolt and Forging Company 
Swansea, Ont., will erect an additional plant 
to cost $30,000, 

The Foote Bros. Gear and Machine Com 
pany, Chicago, Ill., will erect a new ware 
house and factory. 

A two-story machine shop will be erected 
for P. Melchoir, Omaha, Neb., at Thirteenth 
and Howard streets. 

The Mobile (Ala.) Fish and Oyster Com 
pany will erect an ice and cold storage plant 
at a cost of $40,000. 

The Rauch & Lang Carriage Company, 
Cleveland, Ohio, is erecting a new power 
house and machine shop. 

The Colorado Ice and Storage Company, 
Denver, Colo., will erect a $150,000 addition 
and install new machinery. 

The plant of the Hollow Stay Bolt Com 
pany, Cuyahoga Falls, Ohio, recently 
destroyed by fire, will be rebuilt. 

A new factory will be erected for the 
Decker Electrical Manufacturing Company 
Philadelphia, Penn., to cost $25,000. 

The machine shops of the California Can 
ning Company, Oakland, Cal., were destroyed 
by fire, causing a loss of about $20,000. 

The Kinnear Manufacturing Company, Co 
lumbus, Ohio, making steel doors and shut 
ters, is building a large molding room. 

The John Lauson Manufacturing Company, 
New Holstein, Wis., engine builders, wil! 
erect a new machine shop and foundry. 

It is reported that the Delaware Seamless 
Tube Company, of Auburn, Penn., intends to 
erect a plant at Sarnia, Ont., at a cost of 
about $250,000. 

The Crescent City Auto Company, New 
Orleans, La., has been incorporated to man 
ufacture automobiles. Capital, $30,000. Pres 
ident, William P. Johnson, 


The Vincennes (Ind.) Press and Husker 
Company has been organized with $20,000 
capital. The company will also do a general 
machine and foundry business. 

The Independent Press Brick and Tile 
Company, Carrollton, Texas, recently incor 
porated, will erect and equip buildings at a 
cost of about $50,000. Address is Juanita 
building. 

The Goit Manufacturing Comnany has been 
incorporated at Oklahoma City, Okla., to man 
ufacture automatic dump wagons, cement 
mixers, ete. Capital $500,000. W. R. Goit. 
president. 

The Rockford Machine and Shuttle Com- 
pany, Rockford, Ill., has been incorporated by 
W. B. Johnson, August Miiler and Peter Eng 
strom to manufacture shuttles and smal! 
drill presses. 

The Columbiana (Ohio) Foundry and Ma 
chine Company has been formed. A plant for 
the manufacture of large castings and heavy 
iron structural work will be put up. R. H 
Mills is manager. 
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Three buildings wil! be erected for the John 
F. Byers Machine Company, Ravenna, Ohio, 
manufacturing hoisting machinery. These 
will be a machine and blacksmith shop com- 
bined, a foundry and a pattern storage 
building. 

The Virginia Blower and Manufacturing 
Company, has been incorporated at Rich- 
mond, Va., with $50,000 capital. The com- 
pany will manufacture blowers, cornices, 
steel tanks, etc. W. Pernot Patterson is 
president. 

The Boston & Albany Railroad Company 
has awarded contract for the construction of 
engine house, machine and blacksmith shop 
and office building at North Adams Junction, 
Mass. Walter Shepard, chief engineer, B. & 
A. R. R. South Station, Boston, is engineer. 





Want Advertisements 


Rate 25 cents a line for each insertion. 
About sig words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 


cify names to which their replies are not to. 


be forwarded, but replies will not be re- 
turned. If not forwarded, they will be de- 
stroyed without notice. No information given 
by us regarding any advertiser using bor 
number, Original letters of recommendation 
or other papers of value should not be in- 
closed to unknown correspondents. Only 
bona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or a commission, on 
wages of successful applicants for situations. 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 
Caliper list free.E.G.Smith Co., Columbia, Pa. 
If you use small gears in large quantities, 
write Berry and Parker, Erie, Pa. 
Can supply gray iron castings promesty. 
Brownville Iron Works, Brownville, N. Y. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 
Automatic and special machines designed. 
-y + Johnson Co., 28 Second Pl., Brooklyn, 
Special machiner and manufacturing 
lants. Albert Pott M. E., 23 Platt St., New 
fork. 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J 

Wanted— Orders in quantities for brass 
castings from \ to 2 Ibs. in weight. Box 454, 
AMERICAN MACHINIST. 


Machine design, assembly and detail draw- 
ings; difficult and complicated work solicited. 
M. W. Burwell, New Haven, Conn. 


Special machinery accurately built. Screw 
machine and turret lathe work solicited. 
Robertt J. Emory & Co., Newark, N. J. 

Special machinery to order. Catalog of 
small engines and boilers and engine castings 
10c. Sipp Elec. & Mach. Co., Paterson, N. J. 


Special machines designed and built; du- 
plicate parts, model or experimental work. 
Mantle, Park ave. and 129th St., New York. 


Special machinery and duplicate machine 
parts built to order; tools, figs and experi- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Wanted—Multiple drill for drilling flanged 
fittings and flanges; 10-ton traveling crane, 
32 ft. span; tapping machine for pipe fittings 
and flanges. Materne Mfg. Co., St. Louis, Mo. 

Machine shops supplying “stone splitting 
machines” for preparing stone for making 
boulder pavements are requested to mail esti- 
mates under M. O. 4399 to Rudolf Mosse, 
Munich, Germany. 


1088 Questions answered—every day ma- 
chine shop stickers—all for $1.50. “Ques 
tions and Answers from the AMERICAN M\1- 
CHINIST.” Hill Publishing Co., 505 Pearl St., 
New York. 

For Minneapolis and St. Paul territory, 
manufacturer’s agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can sell it if its “right.”” Roy Ma- 
hinery Co., Minnehpolis, Minn. 

A large English firm of machine-tool im- 

irters, having showrooms and offices in 
‘reat Britain, France, Italy and Japan, is 


MACHINIST 


AMERICAN 


wanting good agencies for machine tools of 
all kinds. Apply Box 189, Amer. Macu. 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work, tools, dies, etc. Blair Tool 
and Machine Works, West and Morris Sts., 
New York City. 

Northern New York Company wants good 
atented machine or useful article to manu- 
acture; machine shop, wood shop, iron and 
brass foundry; water power; will sell in- 
terest in plant to proper party. Box 436, 
AMERICAN MACHINIST. 

The Mechanics’ Correspondence School 
teaches a short course in Engineering Mathe- 
matics, such as will interest tool and die 
makers, machinists and first-class workers in 
any mechanical trade. Address inquiries to 
Box 455, Lockport, N. Y 

Draftsmen, engineers, learn automobile 
drafting and designing including the latest 
European and American practice; the only 
field not overcrowded; instruction in class- 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th Street. 

Wanted—High-grade machine work, espe- 
cially for screw machines and turret lathes. 
We can refer to a very well known line of 
high-grade tools now on the market to de- 
monstrate that we are able to do the highest 
grade of interchangeable work. Box 386, 
AMERICAN MACHINIST. 

Wanted—Grinding men ning for more 
pay. “Precision Grindin by Jarbyshire” 
($2.00 postpaid) is worth more than that 
every week. Hill Publishing Company, 505 
Pearl St., New York. 

Arrange with us to do your manufactur- 
ing; we are thoroughly qrepeee for all 
class of machine work, including screw ma- 
chines and punch parts, tools, jigs, etc.; we 
design and build special and experimental 
machinery, also automobile and marine gaso- 
lene engines. Forest City Specialty Manufac- 
turing Co., of Rockford, Ill, 

For Rent at Yonkers—A 3-story factory 
located 300 ft. from New York Central 
depot and 600 ft. from Hudson River boat 
landing. Building in perfect condition with 
complete equipment of drive shafting, 40 H. 
P. Engine, 80 H. P. Boiler and Dynamo for 
complete lighting. Floor space 13,000 sq. ft., 
together with 2300 sq. ft, of yard room. Two 
large fire-proof vaults in offices. Box 393, 
Yonkers, N. Y.« 

Technically educated, practical inventor 
and engineer of international reputation, who 
has received several awards and been decor- 
ated by royalty for his productions is con- 
stantly producing new and valuable inven- 
tions and processes, embracing electrical, me- 
chanical and chemica! lines; furflished all 
ready for manufacturing; factorv installed 
when desired; wishes to make additional con- 
nections with responsible manufacturers to 
market; references exchanged. Box 318, 
AMERICAN MACHINIST. 


Wanted—An interest in a small or moder- 
ate sized machine shop, by a gentleman hav- 
ing a general knowledge of the business and 
who will have a small amount of machinery 
of rather high-grade to build; buildings must 
be of recent construction, detached and hav- 
ing considerable vacant land for future ex- 
tensions; tools and equipment must be fairly 
modern; location on some main line of rail- 
road preferred; must be in a good labor 
market; all communications must be consid- 
ered confidential by both parties Box 464, 
AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT 
Wanted—Position as foreman automobile 
shop preferred; at present in charge: accus 
tomed to interchangeable work; references 
given. Box 456, AMERICAN MACHINIST. 


GEORGIA 
Position as superintendent or general fore 
man on electrical apparatus; special machin 
ery, or general machine work Box 465, 
AMERICAN MACHINIST 


ILLINOIS 


Practical foundry manager desires position 
with good reliable firm. Box 452, AM. Macu. 
MASSACHUSETTS 

Position as superintendent of a _ factory 
manufacturing medium or light machinery 
Address Box 421, AMERICAN MACHINIST 

Practical mechanical engineer and works 
manager, for past ten years in charge of 
large machine works desires to change. Box 
451, AMERICAN MACHINIST 

Wanted—Executive position by young man, 


4/ 


aged 36; technical and practical experience 
as designer of automatic machinery and 
special fixtures and tools for same, have held 
osition as assistant superintendent; can 
urnish first-class references as to ability and 
character; open for engagement after Nov. 
1 Box 457, AMPRICAN MACHINIST. 


NEW YORK 

Mechanical draftsman wishes position, Box 
453, AMERICAN MACHINIST. 

Wanted—A position as chief engineer, me- 
chanical and electrical; can furnish the best 
of references by inquiries. Box 183, Am. M. 

Draftsman, practical man, 30 vears of age 
with experience on fine machinery desires 
position; technical graduate. Box 471 
AMERICAN MACHINIST. 


Wanted—Position as foreman in manufac- 
turing works; successful in producing first- 
class work with unskilled help; A-1 refer- 
ences from past employers. Box 470, AM. M 


Iron molder with 20 years’ of experience 
on jobbing, machinery, engine and structural 
work, core making and melting wants steady 
work by the day or contract; has had charge 
of several small shops. Box 467, AM. MacH. 


A young and up to date toolmaker with 
many years’ experience on tools, dies, experi- 
mental work and manufacturing; would pre- 
fer a position as inspector or foreman or any 
position of trust, Box 473, Amer. MACH. 


Expert mechanical engineer on automatic 
machinery having perfected machine in the 
west desires to locate east; this is excellent 
chance to secure high-grade man for this 
kind of work. Box 469, AMER. MACHINIST. 

Superintendent or foreman, general de- 
signer, tools, dies, special machines, executive 
ability, systematic, thorough in details and 
inspection, a producer, desires position in 
Brooklyn or New York. Box 462, AM. Macn. 

Leading draftsman, with 3 years’ ghop ex 
perience and 11 years as draftsman and de- 
signer on steam-shovels, dredges and power 
plants, wants position: the best recommenda- 
tions if wanted. Box 432, Ampr. MACHINIST. 


Position wanted as superintendent or head 
foreman by technical and practical man: 35 
years of age; expert mechanic, designer of 
special machinery and tools, dies, jigs and 
fixtures for cheap and accurate production. 
Address “H. K.,” AMBRICAN MACHINIST. 


Experienced automobile and marine motor 
designer, in responsible position with prom- 
inent company, wants leading connection with 
progressive concern; 8 years’ successful work 
in commercial and pleasure cars, air and 
water cooled, 2 and 4 cycle motors, In this 
country and abroad; first-class executive abil- 
ity, experience in handling men, competent to 
build up business for parties starting these 
lines; highest references ; appointment at New 
York during auto. shows. Box 440, Am. M. 


OHIO 


Up-to-date man; experienced manufactur- 
ing light and medium interchangeable ma- 
chinery and tools for same: wants respons!- 
ble position; has shown good resulsas head- 
draftsman, Box 472, AMBRICAN MACHINIST. 

Chief draftsman and engineer of 12 years’ 
successful experience desires change: experi- 
enced in mechanical and structural engineer- 
ing; of inventive and executive ability: tech- 
nical education; best of references; complete 
details with interview or correspondence. 
Box 418, AMERICAN MACHINIST. 

PENNSYLVANIA 

Works superintendent desires change; will 
accept position as superintendent or manager 
with concern up to date or desirous of being 
brought to that condition; technical grad- 
uate; ten years’ active experience; will give 
satisfactory reasons for changing and best 
of references. Box 468, AMER. MACHINIST. 


FOREIGN 


Master mechanic; American, desires to lo 
cate on Pacific coast; now employed in South 
America; erecting, manufacturing or main- 
taining. varied experience; age 36; salary 
$200. Box 349, AMERICAN MACHINIST 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else 


CALIFORNIA 


Wanted for the West a foreman for high 
grade work in the line of model, experimental 
work, tools, dies, general machine work, man 
ufacturing of novelties and drawing work 
connected herewith; only first-class men who 
will give references and state experience in 
full will be considered Box 455, Am. Macu 

CONNECTICUT 

Wanted First-class all-around machinist 
for new and genera! repair work The New 
Machine Co., Danbury, Conn 
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Wanted—First-class man for superinten 
dent with concern beginning the manufacture 
of a light complicated machine requiring 
high-grade work: energetic, experienced man 
required; give full particulars about self. 
Box 459, AMERICAN MACHINIST. 


ILLINOIS 


Wanted—Superintendent for 
ploying seventy-five to one 
must be practical mechanic 
ability, able to reduce cost to 
install piece work; permanent 
right man; give age, experience, 
and salary ‘expected, Box 460, AMER. MACH. 

Wanted—Superintendent for light manu 
facturing plant making addressing and dupli 
eating machines and supplies; new fireproof 
building having 50,000 ft. floor space; must 
be an expert on dies and jigs for manufactur- 
ing interchangeable parts and be fully com 
petent to manage all kinds of help; give age, 
experience, references and salary expected. 
If desired, application will be kept confiden 
tinal. Addressograph Co., Chicago, Ill 


KENTUCKY 
Business manager 


factory em- 
hundred men; 
with executive 
minimum and 
position to 
reference 


Wanted for machine 


shop, representing an investment of $100,000 
in a city of 175,000 inhabitants, located in 
Ohio: desire man who can invest $10,000 


Address, with references, “Manager,’’ Box 442, 


AMERICAN MACHINIST. 
MASSACHUSETTS 

on Gleason gear 
Gear Wks., Norfolk Downs, Mass 
First-class foremen and _ inspec 
tors for fine mechanical work of medium and 
large size Write particulars to “F. 8 Des 
AMERICAN MACHINIST. 

First-class mechanical draftsman with large 
experience wanted for permanent position in 
New England; apply stating age, education, 
experience and salary expected to Box 411, 
AMERICAN MACHINIST. 


Wanted plan 


ers soston 


Wanted 


Operators 


MICHIGAN 
to increasing business we are con- 
need of first-class machinists both 
work and tools, also first-class 
For further particulars address Wm 
Kalamazoo, Michigan. 


Owing 
stantly in 
for floor 
molders. 
E. Hill & Co., 


NEW JERSEY 
Wanted—Agents for portable gasolene ro 
tary and centrifugal pumps successfully used 
in the East for nearly two years; liberal 
commissions. La Vergne Pump and Machine 


Co., Newark, N. J. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 

NEW YORK 

Wanted—First-class detail draftsman for 

work in New York City. Box 431, Am. MACH. 


A first-class all around machinist wanted 
for foreman in a machine shop employing 30 
AMERICAN MACHINIST. 


to 35 men. Box 463, 
An executive manager wanted for respon- 
sible, salaried position by established, paying 


AMERICAN MACHINIST 


invest $10,000 
and audit. 


manufacturing firm: able to 


after satisfactory investigation ¢ 
Write George Bradley, 1 Union Square, New 
York 
OHIO 

Wanted—Foreman in an ice machine man- 
ufactory; first-class practical man. Address 
Box 466, AMERICAN MACHINIST. 

Wanted—A first-class die maker, one who 


is capable of designing and making dies for 
kitchen utensils. Address Spellacy-Raiff Co., 
Coshocton, Ohio. 

Wanted—Draftsman, experienced on heavy 
machine tools, particularly boring mills above 
wanted. 


six feet; give experiences and salary 
Box 384, AMERICAN MACHINIST. 
Wanted—First-class foundry superinten- 
dent for machine molding grey iron foundry 
of 50 tons capacity: the foundry is equipped 
in a strictly up-to-date manner; no hand 
molding; only green men employed; appli- 
cant must be strictly temperate in habits, 
ot good character, aggressive and must pos- 
sess an abundance of executive ability; full 
knowledge of all molding machines and best 
application of patterns is absolutely neces 
sary: give full particulars and references; 
no cheap man neéd apply. Box 376, AM. M 


PENNSYLVANIA 
Wanted—A draftsman, one with experience 
in machine tool work preferred; must be ac- 
curate in his work: state experience and sal- 
ary desired. Box 443, AMERICAN MACHINIST. 
Wanted—Lathe hand experienced on turn- 
ing cranks and other accurate work, for op- 
erating 42-in. lathe; also several vise and 
floor hands. The Shepherd Engineering Co., 
Williamsport, Pa 
We are increasing 
applications from a!l 
class machinists: steady 
open shop, nine-hour day ; 
Riverside Engine Company, 
On increased business we are 
constantly in high-grade planer, 
lathe and boring also competent 
erectors: no labor troubles The Blaisdell 
Machinery Co., Bradford, Pa 
Wanted—tFirst-class machine shop foreman 


capacity and invite 
strictly first 
good wages, 
troubles 
Da. 


our 
classes of 
work, 
no labor 
Oil City, 
account of 
need of 
mill hands; 


to operate shop employing seventy-five men, 
building gas engines; shop located in Penn- 
sylvania: state experience and salary ex 
pected. Box 423, AMERICAN MACHINIST. 
Wanted—First-class die maker, must be 
familiar with drawing and forming dies; one 
who is capable of taking charge of die 
makers, good chance for right man, steady 
work: give reference and state wages ex 
pected. Box 424, AMERICAN MACHINIST, 
Several men familiar with high-grade 
steam engines, for erecting and testing de- 
partment of engine works, also for outside 
erecting and starting; to receive considera- 
tion, give duration and full detaifs of past 
and present employment, compensation re 
ceived, etc communications held confiden 
tial if desired. Box 458, AMER. MACHINIST. 
a RHODE ISLAND 


adding to our force ex- 


We are continually ‘ 
machinists and drafts- 


perienced toolmakers, 
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men on special tools, fixtures and models f 





light, high-grade machinery; good wages an 
steady employment. Apply to Taft-Pier: 
Mfg. Co., Woonsocket, R. I. 

For Sale—Foundry, wood and iron m: 
chine shop. Box 74, Albion, N. Y. ° 


Nearly new bench lathe and tools. A. I 
Wisner, 119 N. Norwood ave., Buffalo, N, \ 


For Sale—Two large Garvin hub machine 


for forming heavy work; will sell cheay 
Schacht Mfg. Co., Cincinnati, O., 
Machine shop for sale; $3000 a year 


owner died; big sacrifice for cash. Addres 
Box 112, Georgetown, Colo. 

One 2 in. Potter & Johnston semi-aut: 
matic turret lathe in A-1 condition; one 2% 
in. Cleveland plain automatic turret lathe ir 
A-1 condition. Box 461, AMER. MACH. 

For Sale—Two No. 00, three No. 0, on 
No. 2 Brown & Sharpe second-hand auto 
matic turret forming machines. Strong, 
Carlisle & Hammond Company, Cleveland, © 

For Sale—Ten volume library, covering 
completely the work of the engineer and ma 
chinist; good as new; cost $50; will sell for 
$15. Address “T. M. T.,” Box 425, Chicag: 

For Sale—Complete patterns for eleven 
thirteen and fifteen inch speed lathes togethe: 
with jigs, reamers, etc., used in manufactur: 
of said lathes. Grimes & Harris, Leominster 
Mass. 

For Sale—Cyclopedia for modern shop prac 
tice, four volumes; bound in green moroc« 
leather. Practically new; cost $18; will se! 
for $6. Address “L. N. O.,” Box 425, Chi 
cago, Ill 

For Sale—One 75 Horse Power, 3 Cylinde: 
Marinette Walrath Gas Engine complet: 
with 125 horse power Smith producer, Ai: 
Tanks, Mufflers, Purifiers and piping com 
plete. Can be seen on foundation at works 
of Diamond Iron Works, Minneapolis, Minn 

For Sale—The following new machinery 
in A-1 condition: 1 No. 3 Becker-Brain 
vertical milling machine with rotary 
ete.; 1 Sibley & Ware power drill 20 
table; stationary head, back geared, sel! 
feed, etc.: 1 Ferracute embossing press, class 
E, series E 3, made by Ferracute Machine Co 
of Bridgeport, N. J.; the above is offered or 
account of being too large and heavy for ou: 


all 
ard 
table, 
inch 


work. Write or call and see it. Superior 
Seal and Stamp Co., 52 Woodward Ave., De 
troit, Mich. 

Steam engine for sale; 250 h.p. Greens 
automatic cut-off, double-crank, non-condens 


ing, horizontal engine, size 16 ft. by 42 ft 
two cylinders, with band fly-wheel 14 ft. by 
31 in., speed 75 r.p.m.; built by F. C. & A. E 


Rowland, New Haven, Conn.; this engine is 
in excellent condition, and has been in reg 
ular service in our factory for several years 
being displaced by electric equipment in the 
enlargement of our plant; it may be seen 
running until Oct. 5, its use being discon 
tinued after that date. Winchester Repeat 
ing Arms Co., New Haven, Conn. 
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Armstrong Bros. Tool Co., Chi- 
cago, ° 

Fairbanks Co., Springfield, O. 

Boxes, Tote 

( aevetens Wire Spring Co., Cleve- 
land, 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Brackets, Lamp 


Standard Welding Co., 
Ohio 


Cleveland, 


Brakes, Magnetic Friction 


Electric ¢ 2 & Supply Co., 
Cleveland, 


Brazing 


Reinforced Brazing & Machine 





Calipers—Continued. 


Sawyer Tool Mfg. Co., Fitchburg 
Mass. 
es a Uf Co., J. T., Providence 


ae oe 
Starrett Co., L. 


S., Athol, Mass 
Cams 
Bilgram, Hugo, Phila., Pa. 
Boston Gear Works, Norfolk 
Downs, Mass. 
Carborundum 
See Grinding Wheels. 
Case-Hardening 
Rogers & Hubbard Co., Middle 
town, Conn. 


Cast Iron Brazing 


Reinforced Brazing & Mach. Co 
Pittsburg, Pa. 


Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. a 
Rowell Co., W. G., Bridgeport, 


Castings, Die Molded 


Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Berry & Parker, Erie, Pa. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., An 


sonia, Conn. 
Keystone Steel Casting Co., Ches 


ter, 

Manufacturers Fdry. Co., Water 
bury, Conn. Ss 

Poole Co., J. Morton, Wilming 


ton, Del. : . 
United Engineering & Fdry. Co., 


Pittsburg, Pa. 

Castings, Steel 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Farrel Fdry. & Mach. Co., Anso 


nia, Conn : 
Kent & Co., Edwin R., Chicago, 
Ill. 


Keystone Steel Casting Co., Ches- 
ter, Pa. 

Krupp (Thos. Prosser & Son), 
New York. 


Witteman & Co., A. P., Phila., Pa. 


Cement, Cast Steel 
Clark Cast Steel Cement 
Shelton, Conn. 


Co., 


Centering Machines 


Bnew Mach. Co., Torrington, 
on 

Hill Ciarke & Co., Inc., Boston, 
Mass. 

National Machine Co., Hartford, 
Conn. e 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D .E., New 
London, Conn. 

Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

| Woodward & Powell Planer Co., 
Worcester, Mass. 

Chains, Driving 

Baldwin Chain & Mfg. Co., Wor 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Cullman Wheel Co., Chicago, II! 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa 

Morse Chain Co., Ithaca, N. 

Whitney Mfg. Co., Hartford, Ct 

Chisels, Cold 

| Hammacher, Schlemmer & Co 
New York 

Whitman & Barnes Mfg. Co., Chi- 


Co., Pittsburg, Pa. 

Brazing and Tempering 
Powders 

Phillips-Lafitte Co., Phila., Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Sapoute Mach. Tool Co., Hudson, 
Mass. 

Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toledo Machine & Tool Co., 
Toledo, Ohio. | 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- | 
cago, Ill 

Hammacher, Schlemmer & Co., | 
New York 

om Metallic Mfg. Co., Aurora, 
ll 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence. R. I 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


cago, 
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Chucking Machines 

American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 


LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 


Warner & Swasey Co., Cleveland, 
Ohio. 
Whitcomb Blaisdell Machine Tool 


Co., Worcester, Mass. 
Windsor Mach. Co., Windsor, Vt. 
Chucks, Drill 


Almond Mfg. Co., T. R., Brook 
lyn, N. Y. 

Brown & Co., R. 
Conn. 


H., New Haven, 


Cleveland Twist Driil Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 


Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 


Horton & Son Co., E., Windsor 


socks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 
ton, Del 
Wells Bros. Co., 


Greenfield, Mass. 


Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E.. New 


London, Conn. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Lathe 
Chuck Co., 


Chucks, 


Cushman 
Conn 
Davis Machine Co., W. P., 

ester, N. Y. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., E., 
Locks, Conn. 
Niles-Bement-Pond Co., New York. 


Hartford, 


Roch- 


Windsor 


Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Planer 

Bartlett, E. E., Boston, Mass. 


Niles-Bement-Pond Co., New York. 


Reed Co., Francis, Worcester, 
Mass 

Skinner Chuck Co., New Britain, 
Conn. 


Chucks, Split 

Hardinge Bros., Chicago, 

Rivett Lathe Mfg. Co., 
Mass. 


Ill. 
Boston, 


Circuit Breakers 

Crocker - Wheeler Co., Ampere, 
N. J. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Clamps 

Billings & Spencer Co., 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. 
Conn. 

Starrett Co., L. S., 


Hartford, 


G., So. Norwalk, 


Athol, 


Clutches, Friction 


Caldwell, Son & Co., H. 
cago, 

Cowanesque Valley 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co., Philadelphia. Pa. 

New Haven Mfg. Co, New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. 
burg, Pa. 


Mass. 


W., Chi- 


Iron Wks., 


B., Chambers- 





Clutches, Magnetic 

Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Mil- 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Collets and Attachments, 
Spring 

Adjustable Collet Co., Cleveland, 
Ohio. 


Compound, Pipe Joint 
Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compressors, Air 


Blaisdell Machinery Co., Brad- 


ford, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, ; 

Clayton. Air Works, 
New York. 

Curtis & Co. Mfg. Co., St. 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi- 
cago, " 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Compressor 


Louis, 


Compressors, Gas 
Ingersoll-Rand Co., New York. 


Conduit, Interior 


Sprague Electric Co., New York. 
Cones, Friction 
Evans Friction Cone Co., New 


ton Centre, Mass. 


Connecting Rods and Straps 
Bethlehem Steel Co., So. Beth 
lehem, Pa. 
Standard Connecting 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Contract Work 
Blanchard Mach. 
Mass. 
Seymour & 
nm. Z 


Rod Co., 


Co., Cambridge, 


Whitlock, Newark, 
Ct. 
Starters, 


Turner Mach. Co., Danbury, 


Controllers and 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker - Wheeler Co., Ampere, 
N. J. 

Electric Controller & Supply Co., 


Cleveland, O. 
General Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Conveyors, Automatic 

Link-Belt Co., Philadelphia, Pa. 

Coping Machines 


Long & Allstatter Co., Hamilton, 
Ohio. 


Niles-Bement-Pond Co., New York. 
Corundum 
See Grinding Wheels. 


Cotters 

Adjustable Collet Co., Cleveland, 
Ohio. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi 


cago, Hl. 

Counterbores 

Cleveland Twist Drill Co., Cleve 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I 


S.. Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Starrett Co., L. 


Countershafts 

Almond Mfg. Co., T. R.. Brook- 
i, Bee. ws 

Coates Clipper Mfg. Co., Worces- 


ter, Mass. 





Countershafts —Continued. 


Evans Friction Cone Co., Newton 
Centre, Mass. 


LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., Central 
Falls, R. I. 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., Boston, 


Mass. 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grand 


Countershafts, Speed 
Changing 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 
Caldwell & Son Co., H. W., Chi- 


cago, l. 
Chisholm & Moore Mfg. Co., Cleve- 
land, O. 
Davis Machine Co., W. P., Roch- 
ester, N. Y. 
Electric Controller & Supply Co., 
Cleveland, O. 
Link-Belt Co., 
Nicholson & Co., W. 
Barre, Pa. 
Niles-Bement-Pond Co., New York. 


Philadelphia, Pa. 
H., Wilkes- 


Patterson, Gottfried & Hunter, 
Ltd., New York. ¢ 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 

Crane Pallers 

Walker, N. U., Boston, Mass. 

Cranes 

Box & Co., Alfred, Phila., Pa. 


Brown Hoisting Mach. 
land, O. 

Byram & Co., Inc., Detroit, Mich. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 
cago, . 

Chisholm & Mfg. 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent 


Moore Ci 


Forgings Co., Oakmont, 
a. 

Curtis & Co. Mfg. Co., St. Louis, 
+10. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., S.. Cincinnati. ©. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Vandyck Churchill Co., New York. 
Yale & Towne Mfg. Co., New 
York. 
Crank Pin Turning Machines 
Niles-Bement-Pond Co., New York 


Underwood & Co., H. B., Phila- 
delphia, Pa. 
Crank Shafts 
Bethlehem Steel 

hem, Pa. 
Krupp (Thos. & Co.), 
New York. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 
Obermayer Co., 8., 


Co., So. Bethle- 


Prosser 


Cincinnati, O. 


Crushers 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 


Co., Cleve-. 





Cupolas, and Ladles, Foun- 
dry 

Byram & Co., Inc., Detroit, Mich 

Obermayer Co., S8., Cincinnati, O 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Cups and Covers, Oil 

Bay State Stamping Works, Wor 
cester, Mass. 

Besly & Co., Chas. H., Chicag 
ll. 

Elliott Chemical Works, Newtor 
Mass. 

Lunkenheimer Co., 

Williams Valve Co., 
cinnati, O. 

Winkley Co., 

Cups, Grease 

Lunkenheimer Co., 

Williams Valve Co., D. T., 
cinnati, O. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Baldwin Steel Co., New York. 

Becker-Brainard Milling Machin« 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Hardinge Bros., Chicago, Ill. 

Harrison & Knight Mfg. Co., New 


Cincinnatt, 0 
. =... Gon 


Detroit, Mich. 


Cincinnati, O 
Cin 


ark, N. J. 
Ingersoll Milling Mach. Co., Rock 
ford, 


Morse Twist Drill & Mach. Co 


New Bedford, Mass. __ F 
Nash Company, Geo., New York 
Pratt & Whitney Co., Hartford 


Conn. . 
Rogers Works, Jno. M., Glouces 
ter City, N. J. 
Standard Tool Co., Cleveland, O 
Union Twist Drill Co., Athol, 
Mass. ; 
Ward & Son, Edgar T., Boston 


Mass. : 
Whitney Mfg. Co., Hartford, Ct 
Cutting-off Machines 


Armstrong Bros. Tool Co., Chi 
cago, . : Ss 
Bignall & Keeler Mfg. Co., Ed 


wardsville, Ill. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Davis Machine Co., W. P., Roch 
ester, N. Y. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 


Mass. 

Pratt & Whitney Co., Hartford 
Conn. j 
Prentiss Tool & Supply Co., New 

York. 
Schmitz, August, Dusseldorf, Ger 
many. 
Tindel-Morris Co., Eddystone, Pa 
Vandyck Churchill Co., New York 


Cutting-off Tools 


Armstrong Bros. Tool 
cago, Ill. 

Billings & Spencer Co., Hartford 
Conn. 

Cleveland Twist 
land, Ohio. 

Fairbanks Co., Springfield, O. 

Fitchburg Machine Works, Fitch 
burg, Mass. 

0. K. Tool Holder Co., 


Conn. 
Pratt & Whitney Co., Hartford 


Co., Chi 


Drill Co., Cleve 


Shelton, 


Conn. 

Western Tool & Mfg. Co., Spring 
field, O. 

Diamond Tools 

American Emery Whee! Co., Prov 
idence, R. I. f 

Bridgeport Safety Emery Whee! 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring 
field 

Dies, Sheet Metal 

American Tube & Stamping Co 
Bridgeport, Conn. ; 

Bliss Co., E. W., Brooklyn, N. Y 

Globe Machine & Stamping Co., 
Cleveland, Ohio. 

Kent & Co., Edw. R., Chicago, Ill 


Mossberg Wrench Co., Centra 
Falls, R. I. 

Risdon Tool Works, Waterbury 
Conn. 

Swaine Mfg. Co., Fred. J., St 
Louis, Mo. 

Toledo Machine & Tool Co 
Toledo, Ohio. 
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BROWN & SHARPE MEG. CoO. 
PROVIDENCE, R.I.. U.S. A. 





No. 4—A Heavy Universal Milling Machine 


with Constant Speed Drive. 


Capacity _ 
Longitudinal feed, 35°. Transverse Feed 3. 
Vertical feed, 20", Feeds automatic. 


A machine with unusual power and rigidity which is well adapted to 


shops where heavy milling is done. 


Special circular describing the machine in detail sent to any address upon application. 
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Dies, Sub-Press 


Risdon Tool Works, Waterbury, 
Conn 
Sloan & Chace Mfg. Co., Newark, 


N. J. 
Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 
Errington, F. A., New York. 


Foote-Burt Co., Cleveland, O. 
Geometric Tool Co., New Haven, 
Conn. 


Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel- 


phia, Pa. 
Bestomy Drawing Table Co., To- 
ledo, 


Keuffel 7 Esser Co., New York. 
Mittineague Paper Co., Mittin- 
eague, Mass. 


Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Kduffel & Esser Co., New York. 

Mittineague Pa ‘aper. Co., Mittin 
eague, Mass. 

—— Supply Co., Scranton, 
a. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland, 


Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Goodell Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg. Co., Newark, 
N. J. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Dallett Co., Thos. H., Phila., Pa 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 

ass. 

Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond C 0., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clark, Jr.. Elec. co., Inc., Jas., 
Louisville, Ky. 

Dallett Co., Thos. H., Phila., Pa. 

Independent Pneumatic Tool Co., 
Chicago, 


Drilling Machines, Multiple 
Spindle 

American Tool Wk8&. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, UI. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Huschart Machry. Co. 
Chicago, Ill. 

McCabe, J. J., New York. 

Moline Tool Co., Moline, III. 

National Machine Co., The, Hart- 
ford, Conn. 


Newton Mach. Tool Werks, Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prention Bros. Co., Worcester. 
Mass. 





Drilling Machi nes, Multiple 





Prentiss Tool & Supply 


Slate Machine Co., 
Taylor & Fenn Co., Hartford, Ct. 


ym ap Elec. Tool Co.,  - oO. 
Coates Clipper “Mfg. Co 


Hisey- Wolf’ Mach. Co., 
Ingersoll-Rand Co. 
Niles- Bement- Pond Co., New York. 
Binghamton,  % 4 
U. S. Eiéctrical Tool Co., Cincin- 


Drilling Machines, Radial 


American Tool Wks. 
Baush Mach. Tool 


field, O. 
Bickford Drill & 


Dreses Mach. Tool Co., 
Machine Works, 


Foote-Burt Co., 


Mach. Tool Co., 
Gang Co., Wm. E., Cincinnati, 


Mass. 
Marshall & Huschart Machry. Co., 


McCabe, J. J., New York. 
Morris Foundry Co., Jno. B., Chi- 


Mueller Mach. Tool Co., C ; ’ 
Niles-Bement-Pond Co., New York. 


Mass. 
Prentiss Tool & Supply Co., } 


Vandyck Churchill Co., New York. 
Wormer Mchy. Co. C. C., 


Drilling Machines, 
Niles-Bement-Pond Co., New York. 


Drilling Machines, 
American Tool Wks. Co., Cin., O. 


Barnes Co., W. 


Beaman & Smith Co., Prov., 
-< —y & Plummer, 


Fosdick ‘Mach. ‘Fool Co., 
Gould & Eberhardt, Newark, N. J. 


Henry & Wright Mfg. Co., 


Mass. 
Hoefer Mfg. Co., 
Kern Machine Tool 


Marshall r Huse hart Machry. 


New Bedford, Mass. 
National Machine Co., 


New Haven Mfg. Co., Ne 


Niles Bement-Pond Co., N 


Prentiss Tool & Supply Co., 


Robertson Mfg. Co., 


Pa. 
Sibley Machine Tool Co., 





Ind. 
Slate Machine Co., Dwight, 








Drilling Machines, Upright 
—Continued. 
Sine & Chace Mfg. Co., Newark, 


N. J. 
wr & Fenn Co., Hartford, 
Con 
Ventyek Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co.. Hartford, Ct. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Wormer Mchry. Co., C. C., De- 
troit, Mich. 


Drills, Center 

Cleveland Twist Drill Co., Cleve 
land, Ohio. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Too! Co., Cleveland, O. 


Drills, Hand 


Cincinnati Electrical Tool Co., 
Cincinnati, Vv. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky 

Coates Clipper Mtg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago » 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 

General Pneumatic Tool Co., Mon- 
tou Falls, N. Y. 

Independent Pneu. Tool Co., Chi- 
cago, I 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond “o., New York. 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Aumewens Bros. Tool Co., Chi- 
cago, 
Billings rs “Spencer Co., Hartford, 


Con 

Clark. "he. Elec. Co., Inc., James, 
Louisville, Ky. 

Cleveland Twist Drill Co., Cleve- 
land. Ohio. 

Hisey-Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, N. Y. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City. N. J. 

Standard Tool Co., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 


Drill Speeder 
Graham Mfg. Co., Providence, 
oe 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 


Burke Electric Co., Erie, Pa. 

C & C Blectric Co., New York. 

Crocker - Wheeler Co., Ampere, 
N. J 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madi- 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa 
son, Wis. 

Roth Bros. & Co., Chicago, Il. 

Sprague Electric Co., New York. 

Sturtevant Co., B .F., Hyde Park, 
Mass. 

Triumph Electric Co., Circin., O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 











Electrical Supplies 


—Continued. 


Jantz & Leist Elec. Co., Cin., O 
Northern Elec. Mfg. Co., Madi 


son, Wis. 


Roth Bros. & Co., Chicago, Ill. 
Sprague Blec. Co., New York. 
Triumph Electric Co., Cincin., O 
Wagner Elec. Mfg. Co., St. Louis, 


Mo. 
Weston Elec. Instrument Co., 


Newark, N. 


Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Electrically Driven Tools 


and Machinery 


American Tool Wks. Co., Cin., O. 
Cincinnati Electrical Tool Co., 


Cincinnati, O. 


Clark, Jr., Elec. Co., Inc., James, 


Louisvile, Ky. 


Crescent Forgings Co., Oakmont, 


Pa. 
Electric Controller & Supply Co., 


Cleveland, 


oO. 
Hisey-Wolf Mach. Co., Cincin., O. 


Lincoln Motor Wks. Co., Cleve 
land, O 


Roth Bros. & Co., Chicago, III. 
U. 8S. Electrical Tool Co., Cincin- 


nati, O 


Elevators 
Albro-Clem Elevator Co., Phila- 


delphia, Pa. 


Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 


See Grinding Wheels. 


Emery Wheel Dressers 


American Emery Wheel Co., Prov- 


idence, R. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, 

Diamond Saw & Stamping Works, 
Buffalo, N. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 


Mass. 
Wrigley Co., Thos., Chicago, III. 


Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 


Engineers, Mechanical and 
Electrical 


Crocker - Wheeler Co., Ampere, 


N. J. 

Dodge & Day, Philadelphia, Pa. 

Merritt, Jos., Hartford, Conn. 

Seaver. John W., Cleveland, O. 

Engines, Gas and Gasolene 

2 Mach. Co., Bridgeport, 
Con 

Becees Water Motor Co., New- 

ark, 

Blaisdell Machinery Co., Brad- 
ford, Pa 

Grant Mis. & Mach. Co., Bridge- 
port, Co 

Olds Gas "Power Co., Lansing, 
Mich. 

Struthers-Wells Co., Warren, Pa. 

Engines, Motor 

Franklin Mfg. Co., H. H., Syra- 


euse, N. Y. 
Olds Gas Power Co., Lansing, 
Mi 


ch. 
Remington Oil Engine Co., Stam 
ford, Conn. 


Engines, Oil 

Remington Oil Engine Co., Stam- 
ford, Conn. 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Garden City Fan Co., Chicago, 
Ill 


Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engraving Machinery 


Gorton Mach. Co., Geo., Racine, 
Wis. 
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be shown, you certainly know that ! | 
ng this showing can do methit 


[It will cost vou nothin 








no Pieces OS Dieces 
Cast iron automobile gas engine pistons Cast iron drums 3” Dia. 15” long, ground 
4%” Dia. 5%” long ground to size within from rough castings, size within .005 limit 
0005 limit of variation, 025 ©6removed variation kK” to 3/16" removed Averag 
Average time 5 minutes time 10 minutes 





35 Pieces. nO Pieces 


Hardened steel spindles 17%” and 2\ Crowned pulleys 8” Dia. 34%” face ground 


Dia., 8%” long, size within .0005 limit of from rough castings, size within .010 limit 
variation. O35 removed. Average time 19 of variation, \” removed. Average time 12 
minutes minutes 
LANDIS TOOL CO., Waynesboro, Pa., U.S. A. 
AGENTS—W. E. Flanders, 309 Schofield Building. Cleveland, O., and 933 Monadnock Block, Chicago, Ul. Walter I. Foster 


Co., 114 Liberty St.. New York. C. W. Burton, Griffiths & Co., London Schuchardt & Schutte, Berlin, Vienna, Stockholm, 
St. Petersburg Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co.. Toronto 
Williams & Wilson, Montreal, Canada. 
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Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 
ass 

Exhibition Machinery 

Philadelphia Bourse, Phila., Pa. 

Expanders, Tabe 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa 

Factory Equipment 

Lyon Metallic Mfg. Co., Aurora, 
? 

Mfg. Equipment & Eng. Co., Bos 
ton, Mass 

Fans, Electric 


Wheeler Co., Ampere, 


Crocker 
N 


Diehl Mfg. Co., Elizabethport, 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madi 
son, Wis 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


Buffalo Forge Co., 
Crocker - Wheeler 
N. J 


Buffalo, N. Y. 
Co., Ampere, 


Garden City Fan Co., Chicago, 
Ill 

General Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 
American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 


New York. 


Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa. 

Filing Machines 

Cochrane-Bly Co., Rochester, 
me A 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Fire Brick 


McLeod & Henry Co., Troy, N. Y. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Stow Mfg. Co., Binghamton, N. Y. 

Forges 

Boynton & Plummer, Worcester, 
Mass. 

Bradley & Son, C. C., Syracuse, 

y 


Buffalo, N. Y. 
Cleveland, O. 
New York. 

Co., New Ha- 


Buffalo Forge Co., 
Burke Machy. Co., 
Ingersoll-Rand Co., 
Miner & Peck Mfg. 
ven, Conn. 
National Machinery Co., Tiffin, O. 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forging Machinery 

Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, 
Pa. 

Krupp (Thos. Prosser & Son), 
New York. 

0. K. Tool Holder Co., Shelton, 
Conn. 

Page-Storms Drop Forge Co., 
Springfield, Mass 

Wyman & Gordon Co., Worcester. 


Mass. 





| 
| 
} 


Forgings, Hydraulic 


Bethlehem Steel Co., So. Beth 
lehem, Da 

Wyman & Gordon Co., Worcester, 
Mass. 


Forgings, Machine 


Dyson & Sons, Jos., Cleveland, UO. 

Forgings, Steel 

taldwin Steel Co., New York. 
sSethlehem Steel Co., So. Beth- 
lehem, Pa. 

Cammel, Laird & Co., New York. 


Crescent Forgings Co., Oakmont, 
Pa 

Kent 
Ill 

Krupp (Thos 
New York 

Tindel-Morris Co., Eddystone, Pa. 

Witteman & Co., A. P., Phila., Pa. 

Wyman & Gordon Co., Worcester, 
Mass. 


& C Edwin R., Chicago, 


o., 


& Son), 


l’rosser 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 

Byram & Co., Inc., Detroit, Mich. 

Goldschmidt Thermit Co., New 
ork. 

Ingersoll-Rand Co., New York. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. ‘ 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co, New 
or 

Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 
Providence, R. I. 

Witteman & Co., A. P., Phila., Pa. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 


New York. 
Cincinnati, O. 
Furnace . Co., 


Nash Company, Geo., 

Obermayer Co., 8., 

Westmacott Gas 
Providence, R. I. 


Furnaces, Melting 


American Gas Furnace Co., New 
York. 

Nash Company, Geo., New York. 

Westmacott Gas Furnace Co., 


Providence, R. I. 


Furnaces, Oil 


Tate, Jones & Co., Pittsburg, Pa. 
Shop 


Britain, 


Machine 
New 


Furniture, 
Hart & Cooley Co., 


Conn. 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Manufacturing Equip. & Engin- 
eering Co., Bogton, Mass. 


Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Athol Machine Co., Athol, Mass. 

| Brown & payee Mfg. Co., Provi- 
dence, 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Henry & “Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester, 
City, N. Zz 

Slocomb iy os Bo Beet. mM. &. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 

| Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohfo. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Bickford Drill & Tool 
cinnati, O. 

Bilgram, Hugo, Philadelphia. Pa. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., 
Eberhardt Bros. 
ark, N. J. 
Fellows Gear Shaper Co., 


field, Vt. 
& Machine Co., 


Foote Bros. Gear 
Rochester, N. Y. 


Chicago, III. 
Gleason Works, 

Newark, es 
Co., Edwin, 


Gould & Eberhardt, 
Harrington, Son & 
Philadelphia, Pa. 

Tool Works, 

New York. 

Hartford, 


Siachiae 


Co., Cin- 


Tolland, Conn. 
Mach. Co., New- 


Spring- 


Newton Machine 
Philadelphia, Pa. 

Niles-Bement-Pond Co., 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 


New 


Sica a Chace Mfg. Co., Newark, 

Spacke Mach. Co., F. W., Indian 
apolis, Ind. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Carey, Samuel, Glendale, L. I. 

Chicago Raw Hide Mfg. Co., Tont- 
cago, Ill. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, J. 


Fawcus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 


Foote Bros. Gear & Machine Co., 
Chicago, Il. 

Foster Kimball Mach. Co., EIk- 
hart, Ind. 

Gleason Works, Rochester, N. Y. 


Newark, N. J. 


Gould & Eberhardt, 
Boston, Mass. 


Grant Gear Wks., 
Hardinge Bros., Chicago, Ill. — 
Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
Horsburgh & Scott 
Cleveland, Ohio. 
Lea Equipment Co., New York. 


Co., The, 


New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Perikns Mfg. Co., Springfield, 
Mass. 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., Mchors 
Rocks, Pa. 


Van Dorn & Durton, Cleveland, 0. 
Walcott & Wood Mach. Tool Cc., 
Jackson, Mich. 


Waterbury Gear Co., Waterbury, 
Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

——— Mfg. Co., H. H., Syra 
cuse, N. Y. 

Philadelphia Gear Works, Vhila 


delphia, Pa. 


Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs, Mass. : 

Chieazo Raw Hide Mfg. Co., Chi- 
cago, 1 


ll. 
Earle :jear Mach. Co., Phila., Ia. 
Faweus Mach. Co., Pittsburg. Pa. 
Gould & Eberhardt, Newark, N 
Grant Gear Works, Boston, Mass. 








Horsburgh & Scott Co., Cleve- 
land, 9. 





Gears, Raw hide—Continued. 

New Process Rawhide Co., Syr: 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Py» 

Philadelphia Gear Works, Phil 
delphia, Pa. 

Sawyer Gear Works, Cleveland, ¢ 


Gears, Worm 

Albro-Clem Elevator Co., Phi 
delphia, Pa. 

Boston Gear Works, Norfo 
Downs, Mass. 

Carey, Samuel, Glendale, L. I 

Eberhardt Bros. Mach. Co., New 
ark, N. 

Faweus Mach. Co., Pittsburg, Pa 


Gould & Eberhardt, Newark, N. J 

Nuttall Co., R. D., Pittsburg, Pa 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Taylor-Wilson Mfg. McKee 
Rocks, Pa. 

Van Dorn & Dutton, 


Co., 
Cleveland, ( 


Generating Sets 


Burke Electric Co., Erie, Pa 

Crocker - Wheeler Co... Ampere 

General Electric Co.. New York 

Northern Electric Mfg. Co., Mad 
son, Wis. 

Ridgway Dynamo & Engine Cx 
Ridgway, Pa. 

Sprague Electric Co., New York 

Sturtevant Co., B. F., Hyde Park 
Mass 

Triumph Elec. Co., Cincinnati, O 


Generators, Gas 

American Gas Furnace Co., 
York. 

Gibs 

Standard Gauge Steel Co., 
Falls, Pa. 


New 


Beaver 


Graphite 
Dixon Crucible 
City, N. J. 
Obermayer Co., 


Jersey 


0: 


Co., Jos., 


S., Cincinnati, 


Grinders, Automatic Knife 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Safety Emery Wheel Co., Spring- 
field, O. 


Grinders, Center 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. €o., Worces- 
ter, Mass. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 


Heald Mach. Co., Worcester, Mass 
Hisey-Wolf Mach. Co., Cin., O. 
Mueller Machine Tool Co., Cin- 


cinnati, O. 
Niles-Bement-Pond Co., New York 
Stow Mfg. Co., Binghamton, N. Y 
U. 8S. Electrical Tool Co., Cin., O 
Grinders, Cock 
Windsor Mach. Co., 


Grinders, Cutter 


Windsor, Vt 


Bath Grinder Co., Fitchburg, 
Mass. 
Becker-Brainard Milling Mach 


‘ 


Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Cres - Wheeler Co., 


Provi 


Inc., Jas., 


Ampere 


Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J 
Greenfield Mach. Co., Greenfield 
Mass. 
Heald Mach. Co., Worcester, Mass 
Hisey-Wolf Mach. Co., Cincin., O 
Ingersoll Milling Mach. Co., 
Rockford, III. 
Niles-Bement-Pond Co., New York 
—— Grinding Co., Worcester 
Hartford 


New 


Ma 
Pratt ‘é Whitney Co., 


Peantins Tool & Supply Co., 
York. 


Rivett-Dock Co., Boston, Mass. 


Wells & Sons Co., F. E., Green 
field, Mass. 

Wilmarth & Mormap Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Bath . Otinder Co., Fitchburg 
Mas 

Brows. «& ae Mfg. Co., Provi 


dence, R. 
Heald Mach. Go., Worcester, Mass 
Landis Too! Co.. Waynesboro, Pa 
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Speeds and Feeds for Screw Machine Work’ 


A Record of Speeds and Feeds Employed in Machining Various 


Classes of Materials in the Automatic Screw Machine 





BY C. L. GOODRICH! AND F. A. STANLEY + 
















































































The ordinary class of screw-machine ded experic — a ‘sna a poe a a ee eee en 
ols, suitable speeds and feeds for which id have proved of value in the screw slide \ compromis s necessary and 
ive to be dete rmined when camming au machine de partment, ‘ ly onne crore speeds ire selected w ch wil 

tomatics, includes the various 1 irming tion with the handling of tomatics, but fall witl the range suitable for the dif 
tools such as box tools (adiustabk and il to a conside } extent land ferent toe in determi i thes surface 
non-adjustable - hollow mills, drills, nachines, althoug e matt speeds and the rat it which to drive th 
J x ma } 
eamers, counterbores, taps and dies, of feeds on the latte f apparatus pindle to approximate closely the d 
; 1 1 ; " } 1 
forming and cutting-off tools The a is largely regulated by the personal eq sired surf s, the tables should 
) T d { sery ‘ 
CUTTING SPEEDS AND FEEDS FOR SCREW STOCK 
SPE! I [URN 
Inch Chi | li Chiy ' Chij lables d 2 ! g speed | 
feeds f rig P . stock (screw 
I Feet } Fecd D } 1 Feo D ' Feed tock , brass. w ' depths of 
r — “i : — ’ . nip (that 1s tock ret ved ) i ick 
S Speed Mir Re | st S Mir bie Ss Ss hae T} j 
~ } . = - —_——— + ee I mi iI/32i1 pt e incn ihese teed 
- “) i 
x 2445 OU th ) OO: | 004 ind spe d dd p f t are fig ed 
1 ‘ , . 
70 126 U8 6) all 004 7 . 2 005 esp Ilv f vols a oug 
g box w he c h en Ire 
7 of) U0 be Ou a p 
é ri lu6 U4 7 | KH 4 005 x nn a ‘ ; tak — single itting 
B 7U 713 005 ‘ 53 poe | PT] dge. tl work being w ipported b 
d t t during the operatio 
by Gu 45s 006 l .s) 21 007 ] } U7 
| lab 3 vers ft 1¢ T or ot ste 
. " i : | . 
4 w SUS Ui m) Ids U7 = |. % { wt work as Table 1 t 1s laid t for hol 
| ' . 1 h, d 
i 60 229 eUUS ldy » 127 UUs l { o> Ty, ow-mil yperations will be oticed 
| that t being divided with this tool 
l'y 60 183 00S x | 50 lug 008 j 76 008 
: mong itting edges 
L's wD oT UU9 4 15 86 09 it Gx 008 arse rat of feed are prov ded for 
han he b h both classes 
1a 50 1u9 010 2g 15 76 009 2 iy F DUE than with the box 1. With both cla 
of tools the feeds are, of course, increased 
2 DD 06 010 2 os us . , 
- . at as the diameter of the stock increas« s, the 
~h a SS 010 } 15 U9 Be i 4 OU peripheral speeds being reduced as the 
es feeds grow coarser and the chip greatet 
- , nth 
f Inch Chip “1 Chiy « Inch Chix 1 dept 
The speeds and feeds for finishing box 

Dia Feet Rev Feed Dia ] beet Re Feed Dia eet Re Feed tools as sed o1 different mater als are 

of Surface per per of Surface er er f Surf pers per 1 ‘ ’ “ol indicat 

Stock | Speed = Min Rev Stock | Speed Min Re Stock | Specd | Min Res given in Table 4, the last column indica 

ting the amount of stock which, generally 
s BU B82 004 ot) 54 004 I 4% £7 
~ ; - = speaking, it is advisable to remove in or 
% OU 254 005 ] 50 191 005 Ls j ll4 U5 der to produce a good surface 
l iO 191 -005 l 45 133 005 ] 15 Gs ms) ; 
FoRMING-TOOL SPEEDS AND FEEDS 
ly 45 134 VUE 16 49 ll4 006 4 10 7 006 . 
Speeds ind feed tor torming tools 
Ld 15 ll4 006 1% 45 ON 008 a 10 és UU re given in lable c the widths 
: 7 
' ’ Oo or f mc 
Ds 15 98 -006 2 40 76 | 008 2 i 61 007 covered her nging ‘rom i/! ” 
to 2 inches nd the smallest diam- 
: 40 76 OOF ~'4 40 is VOUT i UOT ote of form from 1 inche down 
Dig 40 8X VOUT Dig i 007 3s 4 ‘4 00 ‘ 1/16 inch It will be seen that the 
, : tool about ™% inch wide idapted to 
a 40 61 O07 40 1 07 j 4 BN OOS ; “ 
t; ke +) ; ol rot 1S 
3 40 1 O07 346 40 44 07 ids i 34 UN widtl . to ab 2/ if ch a . ym 
} > \ moloy 1 tor tting-oft Irpost s) 
BLI I SPEEDS AND FEEDS I SCREW MACHINE Wo! nonl } 
idmitting of viel wding, a rule 
mpanying tables of speeds and feeds n: the « f spine peed \ than either t narrower ¢ wider tools 
r different types of tools used on mat ver, is quite as impor eal ewe adily . on e the rat f feed drop off as 
} ; } } | ‘ h | » 
ils commonly worked in the automati ttled fi di for aut the to row o 1/16 inch, w 1 ob 
ive been compiled from data accumu S ious! too thin a ittine device to 
ted and thoroughly tested during ex t is, of course, imp he w a admit of taking much of a chip, while sim 
s of tools is used « m ilarly t vidth of form and chip in 
*Copyright, 1907, by Hill Publishing Com e€ providing sav tw tes of speed for reoene } bout 2/16 or 4 inch the 
any. I Ing t 
. << 7 y wo ] te of fee ust again be diminished to 
Department foreman, Pratt & Whitney Co . pl idle fo iny give oD ele rate f feed m igain be 1 
) ’ ' 
‘Associate editor, AMERICAN MACHINIS1 weds theoretically correct for eac} nd rive the best result Naturally, other 
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things being equal, the greater the di- 
ameter of the section formed, the coarser 
the feed which can be taken economically. 
This is also indicated by the figures in the 
table 
DRILLING AND REAMING DaTa 

Drilling speeds and feeds are given in 
Table 6 While these speeds are based 
on much higher peripheral velocities than 
drillmakers as a rule recommend for gen- 
eral purposes, it should be remembered 
that conditions for drilling in the auto 
matic on the usual run of work are nearly 
ideal so far as concerns matters of lubri 
cation of drill work, 
feed,. etc., and it is possible under these 
the drilled as a 
rule are comparatively shallow and the 


and steadiness of 


conditions where holes 
drill has ample opportunity for cooling 
the 


other tools, to maintain speeds that would 


during the operations carried on by 


be considered too high to be attempted 
in general shop practice 

Table 7 
data 
for different 


is made up of speed and feed 
In this table the feed 
‘lasses of material has been 


for reamers 


considered as constant for any given di- 
ameter of reamer, although it is conceiv- 
able that with certain materials, especially 
on brass alloys, etc., the feed per revolu 
tion might be increased somewhat, to ad- 
vantage, over the rates given. These feeds 
have been tabulated, however, as repre 
senting satisfactory i 


highly practice in 


reaming the materials listed 


THREADING, COUNTERBORING, ETC 
Table 8 explains itself and, while giving 


speeds for threading work with dies, 


should be of equal value in establishing 
speeds for tapping 
feeds for 


inch to 2 inches diameter, 


from % 
Tables 1 
followed 


For counterbores 
and 2 
the 


one 


for turning may be where 
counterbores cut to 
half to three-quarters 
Where cutting deeper 
the 


such depths it is well to withdraw 


a depth from 


their diameter. 
than about one di 
ameter, feeds should be decreased; in 
the 
counterbore during the cutting operation 
to free it from chips 

It is not expected that the speeds and 
feeds laid down in these tables will coin 
cide exactly t] 


with the ideas of everybody 


engaged in screw-machine operations 


Conditions as to lubricants, 
quality of 


an important bearing 


materials, 
clearances of 
all 


question of 


cutting edges, 


tools, etc have 


upon the efficient cutting 


speeds and feeds It is believed, however, 
that the foregoing information should be 
of service to a good many readers, repre 
senting as it does the practice commonly 
followed by one of the largest tool shops 


with its carbon-steel screw-machine tools 





The direct application of jets of dry 
steam to a bank, through the 
agency of driven pipes, has been found to 
be an efficient method for thawing frozen 
gravel. 


gravel 
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Power Required to Drive 
Individual Machine Tools 


By H. B. EmMerson* 


The above subject is one which has re- 
ceived a great deal of attention, but little 
has been written which has been of service 


October 10, 1907. 


woving parts. There existed a fair! 
definite relation between the amount of 
metal removed and the amount of powe: 
required to remove it, for each type ot! 
tool: and Professor Flather, after ex 
haustive tests, issued very complete forn 
ulas for approximating the power require 
to drive any tool. With the introductio: 
the high-carbon and self 


however, of 






























































tc the ordinary user of machine tools. hardening tool steels, together with th 
There has been a reason for this, how- great wave of prosperity which has swept 
ever, and it is the purpose of this article the country for the past few years, matters 
CUTTING SPEEDS AND FEEDS FOR BRASS 
¥%, Inch Chip \, Inch Chip 1 Inch Chip 
Dia Feet Re Feed Dia Feet Rey Feed Dia Feet Rev Feed 
of Surface per per of Surface per per of Surface per per 
Stock Speed Min Rev Stock | Speed Min Rev. Stock ; Speed Min. Rey 
4, 1s 5500 003 { 180 2748 e004 165 1680 004 
: 180 3588 004 s 180 1833 | .005 ~ | 165 1260 006 
wm =| 180 2748 005 180 1374 0065 165 840 OUT 
| 180 1833 -006 165 S40 0075 l 150 573 .008 
| 180 1374 OU l 165 630 0085 l% 150 456 009 
| 
180 9i5 O10 1% 165 Sud 2010 Ls 135 342 010 
l | 180 67 «IL Ls 150 381 .012 134 | 135 244 010 
lh 180 549 12 134 150 R7 012 2 | 120 228 ll 
Ls 150 294 Ols 2 | 135 25s O14 2% 120 204 O11 
; t 
| 150 8 Ol | 135 23 OM | 2% | 120 183012 
| 150 190 OLE 2s 135 204 014 3 | 120 153 012 
2'4 150 170 015 3 135 171 O14 338 
inch Chip 4 Inch Chij s Inch Chip 
Di | Feet Re Feed pia. | Fé Re\ Feed Dia. | Feet Rev Feed 
Surface per per of Surf per per of | Surf wee per per 
St Speed Min Rev Stock | Speed | Min Rev. | Stock | Speed | Min Rev 
be 150 1146 005 é 150 762 005 LX | 135 411 007 
‘| wo 762 .006 1 159 573 .006 LM 135 342 .008 
l 150 73 7 l 135 411 OT 134 | 135 204 e008 
l | 135 411 U8 Ls 135 342 U8 2 120 228 009 
Ls | 135 342 Oud Lea | 135 204 -008 2h 120 204 009 
134 | 135 vt U9 2 120 228 009 2 12U 183 010 
2 | 120 228 010 24 120 204 .U0¥ 3 120 153 .010 
24 | 120 204 010 2 120 183 010 3 120 131 010 
25 | 12) 183.010 3 120 153 010 { 120 114 .010 
3 | 120 153.010 a | 120 31 = .010 ie 129 w2 010 
TABLE 2. SPEEDS AND FEEDS FOR SCREW MACHINE WORK 


to touch on the every-day side of the situ 
ation and show to the users the engineers’ 
position m the matter 

In years past, when shops used no better 
tool steel than mushet, it was fairly easy 
to state what power would be required to 
Crive a certain tool, as general shop prac 
that 
throughout 


time nearly the same 
the and the 


amount of power required to do the cut 


tice at was 


whole country, 
ting was not much greater than that re- 
quired to overcome the friction of the 


*Engineer, power and mining engineering 
department, the General Electric Company. 


have changed materially. New conditions 
have arisen, cutting speeds have been at 
tained which were never before thought 
of, competition and the great demand for 
finished products have caused the manufac 
turers to work every machine to the ut 
wost ; although many mechanical and elec 
trical engineers made exhaustiv: 
tests and studied the situation thoroughly 
up to the present time no formulas have 
been promulgated which could be given t 
the uninitiated to apply to machine tools 


have 


in general. 
No hard and fast rule can be set forth 














varies 
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meet all cases, as the power required 
of metal 


with the 


kind 


worked, 
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tc vary with different usage. Neither 


several other conditions, which are bound 


593 
in one shop or tactory may be more severe 
tha not example, a 36-inch 


vith the kind of tool steel and machine a 
sed, with the shape and size of the chip 
moved, with the cutting speed and with 


perso! 
quires a 


ta yl bec 


that it 
certain size of motor for a given 


1 state, with accuracy, re- 


ause the duty required of that tool 





































































































SPEEDS AND FEEDS FOR HOLLOW MILLs. SCREW STOCK. 
+, Inch Chip 4, Inch Chip ¢ Inch Chiy 
Dia Feet Rev Feed Dia Feet Rev Feed Dia i Re Feed 
f Surface per per f Surface per per of Surf per per 
Stock Speed Min Rev. Stock Specd Min Re Stock eed Min R 
3U 2445 0026 i 60 ¥16 U5 ‘ 55 56u “0052 
70 1426 0089 ; 60 éll U052 55 $20 0085 
70 lusy 0052 b bu {58 0085 " 55 st) JUUTS 
8 70 713 085 a 55 280 UTS l bu 191 U9! 
M 60 458 UTS ] 55 10 Uus! ly 5v 152 0091 
4 ou bo 09! ly 55 16s VOY! 1's i3 lid 0091 
l 6uU 229 104 ls ov 27 104 13s 15 Os 091 
l',¢ 60 183 Ul04 13, 50 lug OULU 2 1) 76 4 
Lis AY) 127 O17 » 15 Sb i117 2u rT 6s 104 
1% bu luv 013 24 415 at 117 28 40 6 Ul04 
2 5U v5 013 236 45 OS 117 3 40 104 
2 ou SS 01 45 7 VIF ~ 
Inch Chip 4g Inch Chi; In Chi 
Dia Feet Rey Feed D> Feet tev I 1 Db I ] I 
rf Surface per per f Surf r r Sur I per 
Stock | Specd Min Re Stoc] Speed Min K s s ! Min K 
by 55 420 W052 3, BO 254 U2 l 15 137 0085 
3, 55 x0) 0085 1 5U 1y1 UU) Ls 10 14 0085 
] 55 210 W055 ly 15 137 005 ly 15 Us O85 
] BO 152 UTS Ls 415 li UTS 2 10 Zt Ut 
Le 5v 27 078 13; 45 Is 7s 24 10 Gs UUTS 
13, AY) luy UU78 2 40 76 UTS aks 10 { 7s 
2 40 76 0091 2% 40 6S 009) 10 OUTS 
~4 ‘o 6S U9] 24s 40 6! U9] 
2 40 61 0091 3 40 51 OG! 
40 l 0091 
TABLE 3. SPEEDS AND FEEDS FOR SCREW MACHINE WORK 
CUTTING SPEEDS AND FEEDS FOR FINISH BOX TOOL 
Screw Stock 3rass Rod Cast Iron Tool St 7 
= |_ Feet | Rev. Feed] Feet | R Feed] Feet | R Feed] 1 k I i 
=. |Surface per per irface| per per Surface per por Surf i per 
=2 3 | Speed | Min Re Speed Min Rev Speed | Min K Speed M ! ‘ 
r 
8u iss9) «L003 180 11000 L008 0 2445 002 2 
du 2445 0045 18U 5500 0045 iV 1222 ar UU25 
7 1426 = .0055 180 BU68 = .0055 r 1126 | .UU55 10 815 OOS | .0U25 
65 $93 UUT5 180 2730-0075 aU LUG W075 5 l 004 | UU4d 
My 60 i811 180 1375 | O11 65 106 De i) 267 00S U6 
6u W5 12 180 V1F = w12 | 65 31 | U12 Jo 178 UWF | .UU6 
} 
l 6U 229 012 175 C68 U2 | bu 229 «(U4 Bu 115 009 | .0Udd 
Ls 55 140 014 170 433 = 014 6u 133 | 16 w 76 U9 | OUT 
2 DD % 014 170 M5 «14 60 115 016 wv ry} 009 | .0U8 




















TABLE 4 SPEEDS AND FEEDS 


SCREW 


MACHINE WORK 


lathe used in one s » for roughing shaft 


low-carbon steel, wl they use 


re 
1eT¢ 


two cutting tools, reduces the diameter of 
the shaft 34 inch per cut, with \-inch feed 
and a cutting speed of 150 feet per min 
ute, and will req approximately, a 
25 horse-power 1 to run it. In an- 
other shop the same size of lathe may be 
used for finishing and other light work 
and will require perhaps a three horse- 
power but never more than a five horse 
power n \ inde ny condi- 
tion. | irge tf r in those fac- 


HORSE-POWER 


Sensitive 
12-inch 
20-inch 
26-inch 
30-inch 
36-inch 
4-foot t 
6-foot t 


Hit 


Speed |: 
22-inch 
~6-inch 
36-inch 
4S-inch 
60-inch 
72-inch 
S4-inch 





foot 


FOR DRILLS 


» drills A 
to 20-inch upright drills — 
to 24-inch upright drills ly 


to 30-inch upright drills 2% 
to 40-inch upright drills 
to 40-inch radial drills 

» §-foot radial d 
radia 


MRSE-POWER 





drills 


FOR LATHES 


ithes cn 


and 24-inch engine lathes 





and 30-inch engine lathe 1. 
ind 42-inch engine lathes 3% 
and 54-inch engine lathes 5 
engine lathes 6 
engine lathes . T% 
engine lathes 10 


HORSE - POWER FOR HEAVY - DUTY 
ATH ES 
H.P 
24-inch t inch thes 15 
36-inch to 48-inch lathes =) 
54-inch to 72-inch lathe - 
HORSE-POWER FOR BORING MILLS 
H 
37-inch boring mi ; 4 
Si-inch boring mi o 
5-foot boring mil _- 
6-foot boring mill 7% 
7-foot to 9-foot boring 1 s oe 
» 
10-foot boring mi »-12 
12-foot to 16-foot boring mills 15 
16-foot to 25-foot boring 1 s 18 


PoOxVO-ink 


Sox inel 


$2x4U-ine 
Hox6eo-ine 
T2x72-in 
S4xS4-iIn 


9x 10x24-foot 
12x12x24 


HORSE-POWER 


MSE-POWER FOR PLANERS 


H. P. 


h by 6-foot single-head planer 3% 
1 by S-foot sin head planer 5 

h by 10-foot single-head planer Th 
h by 12-foot double-head planer 10 
h by 14-foot d head planer 15 
h by 18-foot d je-head planer 20 
t double-head planet 30 
{ t do le 1d planer 40 


SLOTTERS 
HP 


FOR CRANK 


12-inch stroke 2 
18-inch stroke - t® 
24-inch stroke 10 
30-inch stroke 10 
HORSE-POWER FOR SHAPERS * 


16-inch = stroke - 
24-inch sti 3 
S0O-inch = strot ” 
*Single-head | ne 
HORSE-POWER FOR HORIZONTAL MILL 
ING MACHINES 
H.P 
®"4 inches between ngs , i+ 
36 inches ween h sings 10 
42 inches etween housing 215 
st 6 et between h nes 15 to 20 
: , 
tories 0 } the tools 
worl while in re 
pai where the 
Cc 1 I r¢ the serv 
ft l vere and 
vel lj l power to 
drive t 
From thi ve f it will be readily 
seen W data have been pub- 
ished. The writer vever, after making 
many tests of the power required to drive 
mac e tools, | gathered some data 
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pay was universal, and it was by no means 


which may be of use to many readers if Pjece-work Rates and Premiums 
the quickest or best man that seemed t 


used with judgment; fer the duty in gen 


1 


eral required of machine tools in small + WHB get the best pay. 
By sone There was no way of estimating the 


factories, repair shops and the like, the 
accompanying horse-powers for the various rate of progress possible on any one job 
machine tools will be found to be approxi At one time I had very much work to but in the course of a year it was possibl 
mately correct: carry out which it was impossible to fitin to say that ten men had averaged say 
The above powers are the average re- the slightest degree with any piece-rate three units per day. Now if each unit 
sults from a great many tests of individ- system, but experience showed me that was paid for at the rate of 5 cents in ad 
ually driven machines working under the rate of progress was much less than dition to the regular day wages, each man 


general machine-shop duty; if tools it very well might be without sacrifice of would average an extra pay of 90 cents 
are to be grouped, 4o to &5 per cent. of good workmanship. A day-rate system of weekly and so on, according to the rate of 






































the above powers may be used to figure 
; = eiche sain ' Tene 
the proper capacity of the motor or engine REAMING FEEDS AND SPEEDS 
which will be used to drive the group, = —— : 
° . . An it Rey. per Min. i Aimount Kev. per Min. 
using a higher or lower percentage accord — +] Feed a &} Fee " 
= . _ me. Sateen ee “<} 7 Ser Brass Cast Tool ry . Screw Brass Cast Toot 
ing to the total number of machines whicl =| per Re 8 goed we Iron | Steet 3 =] PT Remove] oo | mon | feos | Seeal 
will be used under maximum duty at any ==! p, t AT Rey n t at at at 
I> 0 | lw Ft 45 Ft 2 I Dia. 40 Ft 140 Ft 5 Ft 2 Ft 
one time a = — 
If a manufacturer expects to equip his “005 015 2 | BN STO 1 pis | vis MIO I BT iss we 
{ 
machine shop with individually driven 006 + .0U45 815 2618 917 5u9 RU O10 =: 102 331 115 63 
machine tools and run them under heavy : 
‘ 007 006 61 1Us6 GSS BSP} 154 .U22 lu 87 2s4 we Be | 
duty, that is, to work them at their maxi | 
1 , : . . | . - 24 . 
mum capacity, using high-carbon cutting 00 UU 107 1324 15 254 | 2 u24 O13 76 24s 86 iss 
] eco 1 | . ] . 
tools, I would recommend that he employ 0108 | 008 208 yue sa ii Hee | .026 © 13 6 | 20 76 12 
a skilled engineer to draw his specifica i} 
. , : vl Ss ly 163 2 28 3 in i 38 
tions for the equipment, in order that hi Ne UR fo ‘ xe lo of U1 bl 199 69 
may have sufficient power at all times for wuld ur 4 662 zy 27} 23¢ | 080 013 x isl 63 $o 
his maximum duty and yet not have m« . | ° : - - 
“4 . . . vl6 Uit ao Wy 172 Yo | 3 US2 Ul 5! 165 oe wR 
tors which are entirely too large for the 
general ru tf his work >. SPEEDS AND FEEDS FOR SCREW MACHINE WORK 





premium given It was easy to come to 


SPEEDS FOR EORMING ; . P 
SPEEDS FOR FORMING some rough approximation on each of th 








different classes of work as to the amount 





Screw Stock Brass Rod Cast Iron Tool Steel ‘ 

Dia, 1 of premium to be paid. Observe, the man 
of Feet Rev Feet Kev. Feet Rev. Feet Rev. lways rece ai 
iets Et antene cae sodiene — nee aan acca en alway received his regular daily wagt 

Speed Min. Speed Min. Speed Min. Speed Min He got this in fair weather or foul, 





whether he made specially good progress 
io 2292 200 6112 e 


or whether on account of some accident 












































rf§ 1528 200 4074 he made no progress at all 
- 1089 mm on, 5 1146 5 6x [he intended premium was to serve 
simply as an inducement to keep things 
65 U2 Lso 180 vu “ls 0 mi going, to cut out the numerous trifling de 
¥ 7 wr 185 i ~ 535 10 306 lays and easing up that so seriously in 
terfered with progress. So it was ar 
Ms 6U U5 res ssw 6) s31 ) 178 . ' . 
ranged that for each unit of work done a 
I 6U 229 175 607 65 248 S Ld small premium or bonus should be paid 
is @ 183 70 30 eo 153 an ~ above and in addition to the weekly wage 
[he experiment was started with a man 
5U 96 170 sed J Ils od a4 who seemed a likely sort of a subject, 
for he always seemed very keen on money 
FEEDS FOR FORMING TOOLS He was what is known as an unskilled 
tae aici eeieeieeiamaaaiail amall man and he was that rare survival, ar 
Smallest Diameter of Forn illiterate. His ideas on money were cer 
— tainly peculiar. If his time worked out 
onl , , to 39 shillings wages and he was given 
40 shillings in gold and asked to hand 
our 008 p01 ool ool vole ow oul? over the odd shilling in change, he was 
quite put out. He seemed to feel he wa: 
0005 W008 01 ul2 WU15 .UU2U UU U2 . 
being in some way defrauded 
‘ O07 ul UI Wuls OULS WLS WLS This man was put upon the new sys 
aie pas an pare pom ous tem and a small bonus rate was fixed 
upon. The system was expiained to him 
.J0US W009 U1 Ul Wwlo WIS and he was plainly told that he would al 
, 0008 009 0ul 0011 ool ways receive his customary hourly rat: 
. and the small bonus in addition. All went 
aN —_ —_ — well the first week, for he made a bonu 
Ly Ty out 000! U1] of about six shillings, or $1.50. Next week 
‘ oon 001 he made only a dollar, or four shillings, ad 
ditional and the trouble begun. Why had he 











TABLE 5. SPEEDS AND FEEDS FOR SCREW MACHINE WORK not received as much as last week? He had 








in 





eo 
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it 
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tee 2 x T= : : only without a grumble What he did 
SPEEDS FOR DIES- STANDARD THREADS , : 
not appear capable of standing was an ir- 
- ; 
= am r F ra) : oug all > 
Screw Stock Brass Rod Cast Iron Tool Steel Cast Brass egular rate of pay, even though all the 
Dia irregularity was additional and there was 
of Feet Rey Feet Rev Feet Rev. Feet Rey Feet Rev . . ¢ 
S ‘tio Some y , 
| rhread| Surface pee mise per Surface nes me ok poe Pl — ne ubtraction Something of his pe 
Speed Min Speed Min. Speed | Min Speed | Mia Speed = Min culiarity may have been due to his il- 
i } . : aw 
f . : res . literacy, but at the same time there may 
i, 40 1222 135 4126 40 1222 25 764 120 3666 , . ; : : . 
—}- be a streak of a similar mode of thought 
j : 10% or “ j * - +1 
}+—— _ = = aad ad 611 20 3& 110 1680 in the mind of other men who are not il 
| % 35 356 120 yoo 35 356 20 204 100 1U19 literate; it may be that this strain has 
| - : something to do with piece-rate troubles 
be 35 267 120 917 35 267 2U 153 100 764 ; 
My own cleverness appealed to me 
. wo v8 116 06 JU 153 2U lu. 100 oud vastly, for I had discovered a method of 
1 30 115 110 $20 30 115 20 76 W) 14 expediting work and helping a man’s 
; ; = : 3 wages by which he would win every time, 
ly ou 1% 100 306 25 i6 15 46 W) 275 ; : : 
and the absolute failure of the scheme 
l ou i6 yu wey <5 4 15 » wv ~~ rather gave a set-back to my self-esteem. 
° 25 1g 85 162 20 38 15 oy 00 172 Piece rates I could very well understand 
might be unpopular, because they started 
ABLE 8. SPEEDS AND FEEDS FOR SCREW MACHINE WORK out on a basis of mpelling a man to 
step lively in order to make even his o1 
lready commenced to regard his total r vholly additional on the smallest progress  dinary day rate of pay But I made no 
ipts last week as his regular rate 1 was aimed to return a man about 5 « on a man’s supertluous energy to earn 
iy and he regarded the smaller bonus per cent. increase if the previous average his regular pay He got that by my 
the second week as an attempt t f progress had been kept up, while it scheme and did nothing some days when 
wer his wages. It was found to be im gave him a chance of occasionally doub things went wrong, but as an incentive 
possible to bring him to reason; the end ng or trebling a week's pay should he be keep things moving he got an extra 
f the whole matter was that by his own the one favored with a spe« n of Iu for all work done [he scheme would not 
request he was continued simply at the ch as did occasionally turn up. I have work a little bit \ll | got out of it was 
ld day rate, no bonus was paid him and entioned this, perhap xcept il in in insight into the ways in which some 
well intentioned efforts fell through stance of a peculiar mode of thought as men’s minds may work; into the susp 
Here there was no question or possi an illustration of the w hat men’s cions and misunderstandings that may arise 
bility of the rate being cut [he man in’ minds may occasionally work from even the simplest schemes; into the 
any case would receive more than his day I was never fully able to grasp just difficulty of dealing with minds of the very 
wages, for there was not even a minimum how this particular man nind got t sluggish or extremely conservative order 
day S progress fixed before the bonus work He was fairly greedy tf noney [he experience may be useful to others 
should begin. It began at once; it was yet he went back to his ordinary day rate when difficulty arises 
DRILLING FEEDS AND SPEEDS 
Scrow Stock Brass Rod Casi-lron Tool Steel Screw Stock Brass Rod Cast-Iro1 Tool Steel 
R.P.M, RPM, R.P.M, R.P.M. R.P.M, R.P.M, R.P.M, RPM. 
at 5 at * at . at . at ~ at . at ‘ at 
— Feed ooFt. | Feed iri] Feet go ri. Feed 35 Ft} Dia. | Fe . : 55 Ft. Feed 165 Ft. | Feed | sor | Feed gg py, 
am Peri- per Peri- per Peri- om Peri- ol an Perti- pos Peri- pes Peri- an Peri 
Drill Rev. pheral] Rev, pheral]| Rev, pheral |] Rev, pheral}#! Drill Rev. pheral] Rev pheral Rev. pheral Rev, pheral 
Speed Speed Speed Speed Speed Speed Speed Speed 
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Interference in Involute Gears 


By C. C. Stutz 


While the general principles governing 
the interference of involute gears are well 
known, the following graphical demonstra- 
tions, formulas and plotted diagrams may 


place this general information in more 
efficient form for the use of many. O =the perpendicular distance from 
Ra Circ. 
c* s Fcle “ 
- ‘ 
wL ‘ 
S 
Pinon 
15 Teeth 
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11% ¢ ¥¥ 
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FIG, I. GRAPHICA [ONSTRATION FOR INTERFERENCE OF SPUR GEARS 
Fig. 1 shows a graphical demonstration the point at which interfer 
of the interference of a 5-pitch, 15-tooth ence begins to the center 
true involute form spur pinion and a 5 line of the pinion and gear 
pitch, 48-tooth mating gear. The point F Then 
is the right-angled intersection of a line r; =the pitch radius of the gear 
drawn from the center of the pinion, and r;—=the pitch radius of the pinion 
at an angle of 14'2 degrees with the com P =the pitch diameter of the gear 
mon center line of the pinion and gear, d:=the outside diameter of the 
with the line of pressure which is drawn gear 
a n ' 
ae ra point of tangency of the two Thee 
yitch circles and at an angle of 14! 2 
I , A 1 angle of 14%2 de ¢ =P, Cos @, and 
grees tothe common tangent < é iI 
- , ( | ingent at that point. dmccosamr, cos*« 
5 t 5 thin the indi . 
f 5 poin fa within the addendum Now 
circle of the meshing gear > too of . , 
: 4 ¢ ¢ gear, the tooth of f=r,t+r, d. 
the meshing gear will interfere from this , 
: & ea intertere If _ thi =r,+7, I cos* a), 
point ‘up to its addendum circle. There- and 
tor “oO S oint n the . ct . ‘ 
on from this point on the curve must Ome sina=Pr, sin cosa 
ve corrected to overcome it Now 


If the point falls on or outside of the 


addendum circle of the meshing gear no 
point F’ for 
falls 
and thus the gear 
the illustration 
for this 


interference will result Che 
an angle of obliquity of 20 degrees 
on the addendum circ] 
indicates 


and pinion 


would mesh without interference 


angle 


FoRMULA FOR LocATING THE Pornt oF IN 


TERFERENCE OF Spur GEARS 


Referring to Fig. 2 

Let 4A F=c. 
AB= Mo. 
AD=d. 
BE=*?f,. 
DE=f. 
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@ =the angle of tooth pressure. 
y =the distance from the center 


of the gear to the point at 
which interference begins 

from the point at 
begins 


A - the distance 
interference 


addendum circle of 


which 
to the 
the gear measured along a 
radius. 


yi =f?+O'andy=y4 


[hen by substituting 





9 = [ritrs(t—costa)]*+ (7, sina cosa) 


For a pressure angle of 14! 


ya Y (r,+0.0627 r,)? + (0.2424 72)‘, 
and 
d, 


2 


—) 
For a pressure angle of 20 degrees 


y= v (7, + 0.1169 7,)4 + (0.3214 r,s)’, 
and 


fe+to!., 
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Solving for + and y will give the poin 
of interference for any particular case 


DIAGRAM FOR LOCATION OF INTERFEREN 

Fig. 3 shows a diagram giving the 
cation of the point of the beginning of in 
terference for one diametral pitch 
volute gears from 10 to 135 teeth meshin 
with a 12-tooth pinion. The ordinates ar 
the distances from the point where inter 
ference commences to the addendum cir 
cle of the gear measured along the radius 
They correspond to the quantity x in th 
preceding equations. From this point t 
the addendum circle the tooth outline mus 
be corrected. 

The upper curve 4 is fora pressure ang 
of 14% and an addendum 
0.3183 The second B 
for the same pressure angle and a short 
addendum, 0.25 circular pitch 

This addendum factor is for 
known as the stubbed tooth standard, 
form of tooth which is rapidly coming int 


deg rees 
circular pitch. 


what 


was suggested by Charles | 


the AMERICAN MACHINIST, V 
ume 30, Part I, page 804 

The third curve C is for a pressure ang 
of 20 degrees and an addendum of 0.318 


use, and 


Logue in 


circular pitch; while the lowest one D 
for the 20-degree angle and the stubbe 
tooth addendum 

The diagram as plotted 1s for one pit 
To find the corresponding ordinate f 


any other pitch divide the valu 


pt 


ak 


ey 
FIG. 2, INTERFERENCE OF SPUR GEARS 
the diagram by the required pitch. Th 


quotient will be the distance desired. 


INTERFERENCE OF RACK AND PINION 
Interference will occur between t! 
teeth of a rack and pinion when the pou 
B, Fig. 4, which is the intersection of 
perpendicular from the point O to the lin 
of pressure 4 L falls inside of the rac 
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wn 












LA addendum line E / In the figure the 
“ distance over which interference takes 
SS c place is CD lt is usual practice to 
WN 

\ ; shorten the rack teeth by the amount of 
. A LL1td ‘“ ’ Y this interference and the tollowing equa- 

’ ~~ g gD . S 1 . 
E ya Z y j I E~ tions give an easy method of computing 
" LS. : 





GYD, 






this distance 
/ a 






t teeth in the pin 





the diametral pitch 






r=the pitch radius 





i the radius of the base circle 










oO 






Fi 4 INTERFERENCE OF GI AR AND RACK 












b ¥ COS Q, 
aE ~ OD =bcosa 







s Ue) > <q OD=>r cos? 







¥ OC r— §, 
. OD — OC, and substituting 
’ =r costa (ry —s) 






I 


> 


oN . I 
s ~ P (cos —1) + 43 





whence 







\ (t — cos? a) 






FIG. 5. INTERFERENCE OF INTERNAL GEAR AND PINION 
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Number of Teeth in the Gear 
FIG. 3. DIAGRAM SHOWING INTERFERENCE BETWEEN AN INVOLUTE 12-TOOTH, ONE-PITCH PINION 










AND MATING GEARS FROM 10 TO 135 TEETH 





degrees 


For a pressure angle of 14 


I — 0.03135 V 
P 





For a pressure angle of 20 degrees 


I 0.05849 V 
P 
Solving these equations we find that fo: 
the true involute form of tooth and a 
pressure angle of 14 degrees interfer 
ence between the teeth of rack and pin 


on begins with a pinion having 31 teeth 


Similarly for a 20-degree pressure angle 
7 


the interference begins with a pinion of 17 
teeth 
INTERFERENCE OF INTERNAI 
PINION 


[he following method of correction and 
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A Nice Indexing Job on a 
Boring Mill 


EDITORIAL CORRESPONDENCE 


[here is sometimes a disadvantage in 
being too popular or having too good a 
reputation for doing anything in the way 
of work that comes along, for something 
is sure to turn up just when you are very 
busy on your own work. But it’s rather 
gratifying, just the same, to have other 
shops say, “Take it to Binsse; Benson can 
do it.’ That was how the job shown in 
the illustrations came to be sent to the 
Mr. Benson 


is the superintendent, one of the many 


Binsse Machine Company 


who have graduated from the Brown & 
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purpose the index head of a Brown 
Sharpe milling machine was bolted to t 
table of the boring machine so that t 
disk could be mounted on its spindle 

swing clear of the edge, as shown. Ty] 
seems the easiest solution of such a pr 
lem, and the mounting of the disk r 
quired very little time and expense. 

A boring bar with a single-point 
cutter was put in the spindle, and an ang 
casting placed at the front of the tal 
so the disk could be clamped rigidly aft 
indexing. The side of the disk was, 
course, faced to allow it to be clamy 
squarely before beginning the cut. | 
the roughing cuts, the disk was 
clamped at the opposite or back side 

There is very little explanation need 


bevond this, as the illustrations show wl 








equations are true for all combinations in 


which the pinion has less than 55 te 
Referring to Fig. 5 


Let 
p =the pitch diameter of the gear 
f the pitch diameter of the pin 
ion 
l the radius f the base circle 
( the radius of the correction 
circi¢ 
d =the radius of din ff 
circle 
é the radiu terferenct 
circle 
the radius of the tooth outline 
t the pressure nale 
Then 


ad = p cos «a, 


¢ as & (6+) . 
P p 
COS a 


o =X p, and 











\ NICE INDEXING JOB ON A BORING MACHINE 


Sharpe Company, and who lives up to 
the reputation quoted 

Che work is part of a special machine 
which the General Electric Company’s 
incandescent-lamp department is building 
and consists of what might be called a 
spoked disk with 20 holes in the rim, as 
shown. The smaller holes-inside are not 
an essential to the device, but were rough 
bored to remove the skin and he}p relieve 


internal strains 


The outer holes are 27< inches in diam 
eter, and their centers lie in about a 21 
inch circle. The metal is 11% inches thick 


} 


of this diameter, and having t 


t the rim. When it comes to boring 20 
I 
parallel, as well as uniformly spaced, 
t isn't an easy job on any tool that you 
usually find in a machine shop 
Being builders of boring machines, thev- 
turally think of that tool first for almost 
ny work; in this case it proved very well 
dapted to the work to be done 
The first step was to find some good 


neans of indexing the holes For this 


Sed 








a really simple job it is, after all, whe 


you go about it in the right way. Whil 


it is not possible to do as accurate index 
ing with the indexing wheel so mucl 
smaller than the work, as in this case, 
is interesting to note the accuracy ol 
tained. The testing was done by measur 
ing the walls left betweert the holes; aft 
the second cut, there was only 0.007 in 
difference between the thickest and tl 
thinnest wall 

They were at work on the third ar 
last cut when the photographs were take 
and Mr. Benson expected to reduce thi 
error somewhat. But as it stands, it is 
job that any mechanic might well fee 
proud of, and it speaks very well indee 
indexing hea 


© 


for the accuracy of the 





[he Australian market showed larg 
gain in the imports of machinery for tl 
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rop-forging Methods and Interesting Work 


How Drop-forgings Are Made with Well Installed Equip- 
ment, and Showing Some Difficult Forgings and Their Dies 





EDITORIAL CORRESPONDENCE 


[he impulse to the production of drop 
rgings, which came from the automobile 
lustry, has aided in the establishing of 
veral new firms in this line, of which 
Crescent Forgings Company, of Oak 
nt, Penn., is one. Its plant is of quite 
ent construction and has been in opera 
n only a few months 


It is our purpose 
illustrate f 


describe and some of its 
ethods and work 
first half-tone, 


rner of the machine shop 


shows one 
This build- 


general di 


Our Fig. 1, 


ng is of brick, 55x100 feet in 


the boring mill is used almost entirely for 
f circular shapes and the 
work this 


the producing 


boring of holes. On large die 
idvantage is obvious, as the unbalancing 
effect, which is present in a lathe when a 
hole is being bored considerably out ot 


the block, is 


with by turning the operation 


center of die done away 


over to the 
mill 


The 


Loots Is 


lighting these machine 
Beneath 
for 


method of 
well worthy of notice 


the machine shop is a basement used 


storage purposes and the installing of the 


which again renders anything in the na 
ture of drop lights or fixtures attached to 
the ceiling impossibk \side, however, 
from these features which made this meth 
id of construction necessary for this 
particular case, it would seem that the 
general scheme is worthy of wide adop 
tion. In any machine shop it is opjection 
able to have dangling cords or long un 


gainly fixtures reaching from the ceiling, 


in constant danger of being tangled with 


belting or shafting and in an unhandy po 


sition considering the introducing and re 














* is Sth 

S 

. 

:, 

nsions, and very high-studded, as th 
istration shows [he machine. tools 
all driven by individual electric mo 


continuous current 
vi Its 


illustration 


rs, operating on 
pressure of 220 Those 


the 


l at a 


ich are shown in are 
yng the largest of the tools used, and 
half-tone 


s taken they were employed on repair 


en the photograph for our 
rk. However, their main use is in pro 
‘ing dies. It is interesting to note the 
tent to which the boring mill is used 

this work, 


rning operations on dies are done on a 


class of In general the 


he or with a circular milling attachment 


a milling machine Here, however, 


“% \ 
A 
: 
4 
- cee 
« ¥ owt 
i : ° 
| 
$ 
FIG I. A CORNER OF THE MACHINE SHO! 


various piping and wiring systems for the 


plant [he wiring for each machine tool 
is taken from this basement through the 
floor to the motors and lights The 
lights are carried on adjustable fixtures 
which are attached to the machine tools 


themselves and really form a part 
One of the 


f installation is 


of them 
| 


is method 


1 
I 


reasons tor U 


rf cx 


main 


yurse tl very great 


ceiling hight, which would have made it 


an impracticable proposition to drop lights 


from the roof structure The distancs 
from the floor to the under side of th 
roof truss chords is 32 feet. In addition 


to this feature, the entire area of the ma 


‘hine shop is served by a traveling cran 


— * ee a 











‘ . Pe! 

ae ne 
SS ws 8 

! | Lj 

| 

j $4 

mee 

| ae 
Baaiae 


moving of the work from the machine 
tool [his method of having an adjust 
able fixture attached to the machine tool 
itself and bringing the wiring through 
the floor would d iwav with the ma 
jority of the objections to the pendant 
systen \ careful inspection of the bor 
iw mill ill ration, Fig. 1, wil 
] W t] s chust xture low ated be 
ween t cat 

Fig. 2 show ne line of hammers in 
he forgi p [his shop is of the 
ame size as the machine shop, 1.e., 55x100 
feet in general dimensions. It is servea 
y a 15-ton crane and has the same hight 
nder the truss chord is the machine 
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his gives an airy and pleasant 


shop | 


room with ample facilities for the removal 


of heat and gases from the forging fires 
Ihe hammers range from 300 pounds to 
6009 pounds for the weight of the head 
The largest one in the illustration is the 
largest of the series. Between the ham- 
mers will be noticed the hot trimming 


presses and sprue cutters. All of the ham 
steam-operated drops, and the 


One of 


mers aré 


method of piping is well shown 


the great difficulties in connection with the 


operation of steam drops is the injury to 
the piping from the vibration and shock of 
the hammer. This point is cared for by 
the large bends which can be seen in con- 
nection with each one of the hammers il 


lustrated The steam mains are under- 


ground and the long risers, together with 


this loop at the top, form a method of 
piping which is giving good results 

[here has been considerable discussion 
and controversy as to the best type of 
foundation for heavy drop hammers 
Some advocate an all-concrete foundation 
made as solid and rigid as possible. Other 
authorities claim that an elastic founda- 


tion is necessary, which is usually fermed 


by the introducing of wooden blocking. 
The foundation for this 6000-pound ham 
mer is 27 feet deep below the bottom of 
the anvil block. The lower 12 feet of 
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this 27 is a solid mass of concrete. On 
top of this is 3 feet of timber made from 
12x12-inch hard-pine sticks laid horizont 
ally and with the adjacent layers placed in 
top of this is a 


the 


opposite directions. On 
block, 


the anvil, composed of 
pine timbers 12° feet long, placed on end 


base of 
hard- 


somewhat larger than 


12x12-inch 











FIG. 3 4 TUMBLING BARREL FOR CLEANING 


FORGINGS 
and rods into a solid mass 
The upper end of this block is shaped to 
bottom of Thus it 

that tl considerable 
the fe of this ham- 


fastened by 


receive the the anvil. 


will be seen lere 1S 


elasticity in undation 
mer, 
The trimming presses are all driven by 


otf " , ; 





A LINE OF STEAM DROP HAMMERS 


FIG. 2. 
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mount 
An interest 


individual mectors, which are 
upon the frames as shown. 
ing feature of this drive is the small in 
termediate shaft carrying end 

pulley which is belted from the motor pul 
ley and on the other end a small pinio1 
meshing with the gear on the driving-pit 
At first glance this small shaft 


on one 


ion shaft. 
and pinion look out of proportion wit! 
the gear drive of the machine. But wher 
the difference in speed is taken into con 
sideration it is not found to be dispr 
portioned 

The fuel used in the 
natural gas, blown with low-pressure air 


of about four ounces. This 


heating furnaces 


at a pressurt¢ 





fuel is also used in the large case-hard 
ening and heating furnaces for hardening 
the dies. Each hammer is provided wit] 
air urder 10 pounds pressure for blow 
ing scale from the dies, and this same 
air system is applied to all of the ma 


chine tools and is used for blowing chips 
from the work 
ranged so that the air is constantly blow 
work; thus the workman 
does rot have to to the use of a 
bench brush, or even turn on or turn off 
the air supply. 

The usual method employed in cleaning 
drop forgings, that is, in removing the 


r 


In most cases this is ar 


the 
Une 


ing upon 


resort 


ig. 3 shows some 


4 


scale, is by pickling. F 





ok 
‘ 
i 
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thing of an innovation in this line, in the 
ise of a tumbling barrel in place of the 
ickling operation. The advantage of this « 
imbling barrel in connection with forg- 
ng work is as great as in connection 
While of course there are 
iany kinds of small, delicate 
hich would be sprung or injured by 
tumbling, there are many which can go 
through the process without damage, and 
r such cases the cost of cleaning is re 
luced to a minimum. It is 
irprising that this method is not used 
ore extensively in the drop-forging in- 


vith castings. 
forgings 


somewhat 


istry. 
A truck load of dies is shown by Fig 
The largest set, that in the lower row 


the right hand, is for the bent lever 


which can be seen in the upper central 
part of Fig. 5. This piece is first formed 
with the arm and shank parallel. It is 


then trimmed, the arm is bent or spread 
away from the shank and the set of dies 
which we have mentioned is used in finish- 
ing. 

The two upper left-hand blocks shown 
in Fig. 4 are a hot trimming punch and 
dic At the extreme right in the upper 
is one-half of the forging die 
the same piece. Unfortunately this piece 
is not shown on the board of sample forg 
ings in Fig. 5 


TOW tor 


be r 
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Turning again to Fig 


work which 


of drop forg ngs 


this 


1 
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WT 


) 
t 


sc] ‘ 
MNaical 





SII 
the leit crank and an 
automobile front axl [hey are the two 
largest pie s Describing the 
































FIG. 5. SOME DROP 


FORGINGS 








A FEW DROP-FORGING DIES 
range of work in another way, it varies 
from forgings which weigh 8&o to the 


pound to others wl weigh 60 pounds 


apiece 
[he die blocks which are used are main 
ly of open-hearth or crucible steel of a 


medium degree of carbon. They are hard 


ened in fresh water, and, 
le ft 


as 1s usual, are 


with a soft back. In answer to a 
question in regard to the use of pneumatic 
chipping hammers in die sinking, we were 
told that they had been tried but had been 
found unsuccessful. They were capable of 


producing the work quickly and cheaply, 


but the vibrations of the hammer were 
such that they would shake the nerve of 
the die sinkers and render them incap 
able of doing fine and accurate work on 


the finishing operations. For this reason, 
although they showed som: 
sults, they had to be 

All kinds of 


some of the mor 


interesting re 
abandoned 
steel are forged, 


including 
alloys. A 


expensive 


large number of automobile valves have 
been forged from alloy containing 35 
per cent. of nicke Several styles of 
these valve forgings are shown in Fig. 5 


One is in the lower half of the illustra- 
tion and directly behind the automobile 
crank shaft and axl Another is in the 
upper part of the illustration and just at 
the right of the upper end of the axle. 
This alloy is difficult to work. It 
is tough and tenacious and, even when 
heated to a proper forging temperature, 
it tends to bend and distort on the out- 
side of the section when hammered, in- 


stead of forging 
the mass of 


and shaping throughout 
the bar. For this reason it 
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has to be handled very carefully 
is great liability of hammering particles 


and there 


of scale into the finished forging and of 
producing cold shuts. The forging scale 
is extremely hard and no attempt what 
ever is made to remove it. Ordinary 
pickling processes do not attack it. It is 
the common practice to ship these forgings 
as they leave the hammer. 

Another interesting feature of this drop 
forging work is that many forgings are 
made to gages. These are usually in the 
nature of limit gages and oftentimes have 
narrow margins of variation 

Figs. 6 and 7 show a new universal joint 
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and 7. Fig. 7 shows all of the parts dis 
assembled, from which it will be seen that 
they are extremely simple in design and 


construction L. P. A 


Learning to Think While 
Working 


B. i. 





By Woop 


right on page 
in his idea of making anyone think in 
order to get real benefit from work 
I have had experience in that line 


Entropy is about 305 
any 


done. 
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It is a good-sized machine, and ait 
six months’ work, I have about two-thir 
of it done. I have had more actual « 
the than 
relieve I had in the six vears before th 
\s I could not see the whole machine 
mind and plan accordingly, I ma 
made another to fit int 
place with the first. At times, parts tl 
looked all on paper were heavi 
than need be when I got the patterns 
castings. I soon learned that 40 pound 
of castings in a piece that would answe 
as well if it had weighed but 2 
pounds will eat quite a hole in the week 


perience in last six months 
} 
1 


my 


one part, then 


right 


just 
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which has recently been developed by this 
company for the automobile trade. The 
two principal parts are drop forgings. It 
is shown partially disassembled in Fig. 
6 and entirely so in Fig. 7. Referring to 
Fig. 6, it will be seen to consist of two 
drop-forged sleeves, which are alike, and 
from each of which project two pins which 
carry hardened-steel blocks. Each block 
iS approximately a quadrant of a circle; 
thus when the two sleeves are fitted to- 
gether, these blocks form a complete cir- 
cle and form the driving points of the 
joint. and blocks are held 
together by means of the collar and span- 
ner nut which are shown 


The sleeves 


in both Figs. 6 


FIG. 7. THE UNIVERSAL JOINT DISASSEMBLED 


lately myself. I was about as good as the 
ordinary run of machinists, as far as the 
trade is concerned, and knew a little 
Being in a small shop, 
1 worked on the machines from the start 
to finish thought I knew about all 
there was to know 


about drawing 
and 
\ friend had an idea of a machine and 
asked me to build it. I had no machine 
tools of my own and only what money I 
week. | 


the 


furnish all 
had the 
over-all dimensions and the dimensions of 
a dim idea of the rest. I 
thought that it was easy and would take 
only 


earned each was to 


patterns and machine. | 


one part, with 


a couple of months 


Also, if several patter: 
are made for the same piece, it counts 
up. I have a greater respect for a drafts 


man now than I had at first. 


pay envelop 


“O_tp MAN 


I have received more than my mone) 


SYMPATHIZING WITH THE 


worth in everything I have done, esp 
I can nov 
draw a piece on paper and have a go 


cially where I made mistakes. 


idea as to how it will look when finish« 
I can a good picture of a machine 
my head from several sketches of the ma 
and the differen: 
parts will come, something I had no ide 
of before 


get 


chine, can plan how 


I know the cost of material, any 











ide 
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can sympathize with the “old man” when 

good sized casting is spoiled. Before, 
| thought he was making a great racket 
about nothing, that he was stingy, that 
there were plenty more castings where 
that came from and it was nothing but 
ron. Above all, I think the new angle 
| have of looking at the boss’ side is of 
In material things | 
ive a number of drills, reamers, arbors, 
etc., that will work into that shop that 


ve all wish to own 


nost value to me. 


I believe that an experience like that 
is the best 
vhe wants to get up in the trade can 


thing any young mechanic 
ave. Take a cut of some machine that 
uu are not acquainted with, get several 
views of it if you can, and start to build 
It will give you 
ideas that you never had the least thought 
of before 


one of those machines. 


The experience will be worth 
more to you than all the money you 
spend. It will also be worth money to 
he boss, which in the end will come 
back to you in better pay 

few of your good times, but you will 


have ‘some idea of what the boss is up 


You may lose 


against. You may have an experience 
such as I had the week before July 4 
i paid for two patterns and then ordered 
some steel for shafts. As I had no idea 

to the cost, it took about all my 
money, and I had just 65 cents for the 
holiday, which will strike some of the 
young fellows where they would, not 


like to be 


I] have seen young fellows, and som« 
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All this may be an old story with many 
of your readers, but it certainly was a 
surprise to me in the good I received 
from the work 

[We believe Mr. Wood is right in say 
ing that he has learned more of the 
“boss’ side” than he ever knew before 
and, knowing this, he is in a much better 
position to be a foreman, a superintendent 
or to run a shop of bis own. He has had 
lesson that paid. 


a practical object 


Epitor. | 





A Special Relieving Attachment 


$y ETHAN VIALL 


Our Pratt & Whitney and Hendy-Nor 
ton lathes both have relieving attachments 
suitable for taps, chasers, milling cutters 
and the like, where the lines of relief ar¢ 
practically parallel with the cross slide; 
but many of our special reamers used in 
brass-valve work we have to have relieved 
at right angles to this or at some angle 
between, 

Hand relief with a file is both imaccur 
ate and slow, so the special attachment 
shown in the sketch was designed, as we 
were unable to find anything in the mar 
With this de 


vice in addition to the regular relieving 


ket suitable to our needs 


attachment, relief at any angle, with th 
cross slide, between zero and 90 degrees 


may be obtained 
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ANGLE ATTACHMENT TO R 


it were only near young, come into the 
p and spend all their time looking at 
clock and trying to kill as much time 
possible on the job. If they could be 
de to do some such work as this, it 
uld wake them up, or else they were 
tended for third-rate mechanics and 
ays will be such 


EGULAR BACKING-OFF DEVICI 


In Fig. 1 A is the regular tool post and 
slide furnished with the Hendy-Norton 
lathe for relieving purposes, and as any 
me familiar with it knows, it may be 
swung around similar to an ordinary com 
pound rest 
sented by A were at right angles to what 


Originally the parts repre- 


is shown; the half of universal joint D 
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was connected to C and through the rod B 
connected to cam and gearing at the left 
end of the lathe 

Our device consists of an addition to 
this swivel joint, as shown in the sketch, 
and is shown in detail in Figs. 2 and 3 
When wanted for use, this additional joint 
is slipped on the cross slide and coupled 
up as shown 
which holds the additional 


s| he piece U 





<a, 4b 
o% 
— gy) 
FIG. 3} 
DETAILS OF THE COUPLING AND THE 


WORK DONI 


joint, is held in place by the tightening of 
When bolt L 


is loose, G may be turned or slid along 


bolt L and nothing else 


the curved groove to whatever position 1s 
desired [he whole thing may be moved 
on the ways and clamped in the position 
screws MM 

[he extra parts of the joint EE are 


wanted by means of the 


held together by means of the short bar 
K K, which is carefully fitted to G. Fig 


2, and pinned to A A with taper pin 


[his bearing is perfectly satisfactory 


the joint does not revolve but simply 
moves back and forth in a very small ar¢ 

Fig. 3 shows a sample of the relief done 
with this attachment. Ordinarily only r« 


lief / could be done, that is, straight away 


from the edge and in line with the cros 
slide, but with our additional joint, ré 


lief at A and b may both be done at once 
by setting the tool slide at the proper 
angle; or only relief A may be cut, by 
setting the slide at right angles, as shown 
in Fig. 1. This device makes the attach 
ment absolutely universal, and any relief 
inside or out may be obtained with it 

[he bar which connects D and the slide 
1, Fig. 1, is made with a keyway which 
allows it to slide out and in and so does 
not interfere with the use of the regular 
cross feed or the taper attachment. 

The bar B is made in the same way and 
allows the carriage to be moved along the 


bed 








A Set of Dies for Field-coil 
Punchings for Wattmeters 


By Jutius F. 


A. Voc1 
I recently had occasion to design a set 
of dies for field-coil 
punchings had to be perfectly symmetrical, 


punchings. The 


so that when they were reversed there 


would be no difference in the location of 


the holes or in the outline of the blank 
Fig. 1 
other sketches show the dies which pro 


shows the finished piece, and 
duced the piece A correct templet for 
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direction, to secure perfect uniformity of 
outline, and then the die was hardened 
and the temper drawn. When the tem- 
plet was tried, it fitted nicely. 

The punch was made of the same ma- 
terial, a steel ring welded to wrought iron. 
The punch was fitted to the die and the 
inside edge chamfered out about 2 de- 
facilitate 
was no shearing given to either die or 


grees, to sharpening. There 
punch 

We were now ready to make the third- 
operation die for punching the four small 
holes and the two large ones. The die 


for this operation is shown in Fig. 3 
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ting rings are used for stock 1/16 inch 


thick. 

The punch was made as shown in Fig 
4. The upper member M shows a dove 
tailed punch holder fitted with a pad A 
and held 
screws and two dowel pins (not shown) 

Through the pad N and the stripper ( 
two holes 
driven to hold both together 
and stripper were now clamped to the 
lower die, and both large holes marked 
Pad and stripper were then strapped t 


together by four 


the face-plate of the lathe and bored out 


to receive the punches, as shown in Fig 
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the outline of the blank was made first 
We were then ready to proceed with the 
blanking die, Fig. 2. The lower die was a 
wrought-iron plate, with a tool-steel ring 
welded on to it After top and bottom 
had been machined, the templet was 
niarked off on the die and the four cor- 
ners were drilled and reamed to 1-degree 
taper from the bottom to within 0.005 of 
its size. Then the die was strapped to 
the face-plate of the lathe and the circular 
parts A and B were bored out to nearly 
its size. The two straight sides were then 
shaped out and the die was annealed, to 
After this the 
templet was fitted through the die in every 


relieve it of all strain 


SET OF DIES FOR FIELD-COIL PUNCHINGS 


The lower die, Fig. 3, consists of the 
cast-iron die bed C, onto which the ma- 
chine-steel block d, containing the two 
cutting rings f and g, and the four bush- 
ings, h, i, k, l, is fastened by means of 
screws and dowel pins. As will be seen 
by the sketch, the large cutting rings and 
4 degree 
taper toward the outside bottom edge. 


the small bushings are shown ! 


The holes in the machine-steel block d are 
bored taper to correspond with the taper 
of the cutting rings and bushings; when 
the bushings are bored into it, and block 
d is fastened to the die bed, it makes a 
good fastening, at least I have found it 
so on this class of work, where light cut- 


4, the stripper being bored just a trifle 
larger to give the punches a sliding fit 
The punches were then driven into the 
pad, and the pad, with the stripper 
clamped to the lower die. The two hok 
for the guide posts P and QO were drille 
and screwed through punch holder, ‘pad 
stripper and die bed. The die bed wa 
then counterbored on the bottom for tl 
nuts R and S. The guide posts were nov 
inserted, and the four small punche 
located ; then the punch sockets 7, U wer 
put into the pad and the small punche 
were fitted. 

We left the fitting of the four sma 
punches purposely after the guide post 


taper-head 


were drilled, and two pins 
The pad 








ma 


Ost 
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were set, as I found from former experi 
ence that it was best to do so. The screws 
y, X and the holes for the springs Z were 
then drilled and the punch was assem 
bled. The springs were not intended to 
strip the work from the punch; they were 
merely to hold flat down in the gage the 
blank to be punched. I find it a good plan 

hold the blank flat, with either steel or 
rubber springs, if the press is not pro 
vided with a cam action for the stripper 

To secure positive stripping a %-inch 
‘le was drilled through each guide post, 
s shown in Fig. 4, for the stripper to 
strike against when the ram of the press 
came to the highest position of the stroke 
stroke Fig. 5 


shows the work done by this die. The 


This press had _ 1-inch 


third-operation die and punch, for cut 
ting the Z opening between the two round 





























coe 
T Spur Gear 
ik 
| 
| 
Jif 
=| { i 
a rH 
—=S = 





Floor 


FIG. I 


holes, is shown in plan in Fig. 6, and in 
elevation in Fig. 7. 

The lower die, Fig. 6, is made in two 
parts aa to save work. These two parts 
were keyed into the die bed b. The two 
round gages c c located in proper relation 
to the two round holes punched in the 
previous operation, are fastened by two 
flat-head screws, and four dowel pins 

rews and dowels go through the die 

to the bed plate to prevent any chance 
of shifting of part a from front to back 
he cutting punch was made as shown in 
Fig. 7, the upper part of the punch being 
vided with three flat prongs, corre 
nding with three holes in the pad 
punch was hardened at the cutting 
ge, with the prongs left soft and riveted 
to the pad 

Che cutting parts of the forming punch, 

rked d d, were left % inch longer, to 


ter the die first, forming a guide for 
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the rest of the punch Che stripper was 


bored out to fit nicely over the gages cc, 


and was then worked out to a sliding fit 
over the cutting punch The screws for 


holding the stripper in position and the 


spring holes were drilled, and the punch 


assembled. The stripping of the work was 
done by four springs c, as im this case 
there was no hard stripping to be done 
lhis operation finished the blank as shown 
ir Fig. 1, and made it perfectly reversible 


Turning a Large Disk in a 
Small Lathe 


By Frank B. Davan 


Not long since, an order was received 


by the plant where I was superintendent 


Disk 


= PA. 


hole through its center 
moved, but no other part of the machine 
disturbed, and in its place a seven foot 


face plate was firmly keyed to th spindle 


On the back of the face plate a spur 
gear was cast corresponding to the one 
taken from the spindle, with the space be- 
tween the hub and the gear heavily rib 


bed to stiffen the plate. Six heavy lugs a 
Figs. 1 and 2, were cast on the face, equal 
ly spaced and concentric with the center, 
ind tapped for set 
were used for centering the disk by hav- 
wall of 
the hole Slots and holes were also cast 
n the plate for bolting the disk to the 
plate 


rews These screws 


ng their points bear against the 


\ heavy flange was made with its di- 


ameter six inches greater than the hole 


in the disk. Into this flange.was pressed 


























TURNING RIG FOR A LARGE DISK 


for a number of cast-iron disks 13 feet 
in diameter, with a large hole in the 
center and weighing about 25,000 pounds 
These disks were to be 
beds for finishing marble slabs, building 
blocks, etc., and had to be faced perfectly 
smooth and to a plane surface on one side 


used as rubbing 


The cempany did not have a boring mill 
large enough for the job, and the largest 
lathe in the shop was an antiquated affair 
of very light construction, with triple 
gears, swinging 60 inches above the bed 
This machine was the only one available 
for the purpose, and as was frequently 
used for other work its adaptation to the 


i0b in hand had to be made in such a man 


ner as not to prevent a quick change from 
the disks to any hurried job that might 
come in 

The main spind extended several 
iches through the outside bear ng to re 
eive the third gear, and had a two-inch 


; 9 af Sk Ta , ~ 
| ; \ 
7 we —r NY yoo —— —. —— 
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FIG, 2 


a five-inch steel shaft, the ends project 
ing through the flange and the shorter one 
turned to fit the hole in the lathe spindle. 
The outside face of the flange was then 
faced back half an inch and to a diameter 
somewhat greater than the disk hole, and 
six holes, corresponding with those in the 
face plate, were drilled for bolts A 
rigid pedestal d was firmly anchored to 
a concrete foundation 30 inches from the 
face plate, and babbitted in perfect line 
with the lathe spindle [his was to re- 
ceive the flange shaft, as shown in Fig. 1. 
Four I-beams were firmly riveted to- 
gether and bolted to a concrete founda- 


tion, upon which was superimposed the 


lis arded plane r Chis 
[he tool was fed 


by a ratchet attachment on the 


cross rail from a 
carried the tool post e 
screw 
A suitable reduction of the spindle speed 


+} 


completed the rigging and the machine 


was ready to proceed with the work. 
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\ disk was drilled, tapped and bolted Turning a Rudder Stock in a 
plate as shoy at c, and trued . 
Se Wiis aan wae moe Lathe Too Small to Swing 
rews ne nole was then vore l 
hort distance, the disk faced to the Rudder 
the proper thickness, six inches away from 


By H. A. Evans 


the hole. The flange was then put into 
position as shown and securely bolted to 
An urgent dock-repair job at the Mare 
the face plate and a cut started. It can . ‘ 
:; ; aw Island navy yard required the turning of 
idilvy be seen that this arrangement :s 7 : 
d a rudder stock, for which work there was 
ry rigid, doing away almost entirely 
; ae , no lathe that would swing the rudder 
th the vibration of the disk and the ; 
ta I ; [he turning was accomplished as follows: 
inevitable breaking of the spindle : 
, , — \ 6-inch Saunders pipe machine was put 
[he pinion on the back gear shaft en . . : 
: aay on the ways of a 63-inch motor-driven 
gages the gear on the face plate, impart . 
; . as lathe, with its center in line with the lathe 
” ¢ wath c = a 
ng mgoth steady motion The bear center lhe rudder stock was clamped 
me each end of the flange shaft, to In position on the lathe carriage A collar 
| st - ' .] ; “arr , , . 
gether with the firm clamping of the was inserted in the hollow spindle of the 
flange, disk and face plate at A and k, pipe machine to guide the stock and keep 
relieves the lathe spindle of all strains it central. The turning was expeditiously 
save that due to the dead weight, and carried out with this rig, a section 6 feet 
sures freedom from tool chattering in length and 5% inches in diameter being 
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retail price is 1 kopeck per pood, or 2 
cents per ton, more. All the coal use 
comes from II mines not distant frot 


Irkutsk, most of which are situated on 
near the line of the Trans-Siberian Rail 
way. The quality of these coals is sai 


to be uniform, or nearly so, and fair! 
satisfactory for steam and domestic pur 
poses. The prices of firewood vary cor 
siderably, according to the season and th 
of 


low. 


cost transportation, and are general] 
to the 


coal, briquets are not used at a 


Making Tubes by the Extrusion 


or “ Squirting "’ Process 


very Owing cheapness 


11 





EDITORIAL CORRESPONDENCE 


We are so apt to think of metals as | 
ing solids and incapable of being mat 
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I. THE RUDDER STRAPPED IN POSITION ON THE I 
\ ge number of these disks, rang turned in six hours. The half-tone illus 
Vv om 20,000 to 25,000 pounds each, trations Figs. 1 and 2 clearly show the ar 
have been faced and turned in this lathe rangement of the lathe, pipe machine and 
wit xcellent finish and __ satisfactor work, with the method of driving and the 
Spce cutting to Is 
Had the headstock been reversed anid —— 
’ oe ' ee ’ a , bd 
the small face plate replaced with Cheap Fuel in Irkutsk 
large one, even more satisfactory results 
could have been attained, but this was Consul Paul Nash. of Vladivostok, 
precluded by the fact that there was not makes the report that the wholesale price 
no — . > % hn oh ; = , ; , » 
another machine Im the nop to take care if coal in Irkutsk varies from $3. to 
t the work $3.45 per ton of 2000 pounds, while the 


A\THE 


rially changed in form without heating 
hammering that we overlook the fact 
they are made up « 


cold 


readily if enough pressure 


f particles which ca 


flow and change position. quit 


is brought t 


bear on them. The squirting of metals 


not new and bars of extruded stock ar 


being produced for various purposes, f 


much the same line of work that col 
drawn stock is used—where it is desir 
to get a dense stock with corners shar 


or to a special shape 
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But when it comes to taking copper and 
treating it much as you would putty, it is 
a little startling at first sight. Yet this is 
practically what the Lee process amounts 

» as will be seen. 

In Fig I is shown a section of a die 
with a soft copper disk lying in the bot 
tom. Above it is the punch with a short 
projection, this projection being enough 
smaller than the hole through the bottom 
f the die to allow for thickness of the 
walls of the tube. The entrance to th 
hole is slightly rounded and there is a 
orresponding fillet on the projection of 
the punch 

[he punch is forced down by a power 
ful press, the projection first forcing the 
center of the disk into the bottom hole 
and then the pressure of the punch comes 
n the whole surface of the disk. The 
pressure then slowly forces the metal in 
the disk out of the only opening through 
which it can escape, which is around thé 
projection and between that and the walls 
of the die 
of the metal through the die and the 
length of tube that is produced depends 


Continued pressure forces all 


m the amount of metal in the disk and 
the diameter and thickness of the tube as 
regulated by the die and the punch 

Fig. 2 shows the tube partly formed, 
with the end closed by the central portion 
of the disk which was forced through the 
die first, For making a tube without this 
the disk is punched with the right size 
hole at the same time it is blanked out 
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If the tube is wanted with a wall which 
is thicker at one end than the other, the 
projection on the punch is made with 
rhe effect is to 
produce a tube something as shown in 


taper as shown in Fig. 3. 


this figure. 
At first glance it is not clear just how 


this produces the desired effect with such 
a short taper on the projection. But it 


must be remembered that the 


moves a very short distance, just the 








punch 


as copper, brass, zinc, tin or aluminum can 
be worked in this way and the strange 
thing is that zinc responds as easily as 
aluminum, which gives this process the 
lead in making zinc pipe for brewery and 
similar use, the usual process being very 
expensive on account of the nature of the 
metal. In view of this it is rather sur- 
prising that zinc can be handled in this 
way as it would seem to be suited to only 


the most ductile of metals. 
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MAKING TURES 


hickness of the blank, in making the tube, 


say a foot long. So that the taper of the 


projection is distributed over the whol 


length of the tube and can be regulated as 


desired by considering the angle of the 
punch, the thickness of the blank and th 


1 


gth of the tube 
» 
} 


, 
ien 
I 


can be made as « isily as round and tubes 


y this method almost any shaped tubes 


e now being made of a special section 


ar 


for automobile radiators 
(Any of the softer metals or allovs such 


BY EXTRUSION 


While the main product of this process 


will probably be tubing of special shapes 


and sizes, it is also used making blanks 
for thumb = screws nd many = similar 
pieces. In this case the punch would hav 
no projection so that a solid stem of metal 
would be forced tl gh the die f t 
threaded portion of the thumb screw, 
while the head would remain insid 

Many experi ive bee id 
along this line by the developers of this 
yrocess and it is ly by the us t higl 
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FIG. 2 THE PIPt 








MACHINE AND CUTTING TOOLS AT WORK ON THE 
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speed steel that copper can be worked 
successfully; carbon-steel dies will not 


stand the immense pressure necessary for 

this work. 
Were it not 

and 


is believed that 
the 
copper and brass seem to 


for this it 


iron steel could be extruded in 
same way, but 
be about the limit in the way of metals to 
be worked, limited by the pressure the 
dies will stand. 
There are other uses for this process 
which are now being developed and which 
will be made public later. The work is 
being carried on by the Metallic Shell and 
Tube Company, Pawtucket, R. I., to whom 
for the and for 


One of these tubes 


we are indebted facts 
samples of the work. 
has a solid end and has walls about 0.004 
inch thick. That the ductility was not de- 
stroyed is shown by the end being readily 
flanged down without cracking. While 
the movement of the punch is very slow, 
the metal forming the tube comes out of 
the die at the rate of about 5 feet a minute 
and in spite of this it does not warm the 
metal as much as might be supposed when 
the rather violent changes of its particles 
are considered. P. HH. © 





Designing a Press Frame 


By Con WISE 


The replies to my article on the design of 
press frames from Messrs. Neely, Searle & 
Bradford, on pages 24 and 25, give three 
entirely different views of the problem 
for which I had already proposed three 
different solutions. Out of all this the 
average reader is not apt to get a very 
clear idea of what is right and what is 
wrong. The careful student, however, will 
find some truth in all the solutions and 
yet be in doubt if any are correct for the 
problem which was originally proposed. 

I shall have to confess that I have not 
received as much help from these re- 
plies as I had hoped for. Yet I have kept 
digging into it and, with some little help 
from Slocum and Hancock’s books on the 
strength of materials, would like to pro- 
pose the following as likely to be of help 
ir. similar cases without bemg so involved 
as to be impracticable in every-day use. 

The first essential of the problem and 
of every problem in composite beams is to 
locate the neutral axis. For the sake of 
those who are not familiar with the theory 
of beams | will try to put it in more com- 
mon terms. Fig. 1 represents a side view 
of a beam which is supported at the ends 
and loaded at the middle. If this is a 
steel beam and square in cross-section, if 
we draw a series of fine parallel lines 
on its side when it is straight, then after 
it is bent we will find that the top lines are 
shorter and the bottom lines are longer 
than at first. But in the middle there will 
be one line which will be just the same 
length as before. If we take any cross 


section, as at aa, then a horizontal |ine 
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ross-section and meeting 


drawn in this 


which is neither shortened nor 


lengthened will be the 


the line 
neutral axis of 
the section 

of a ma- 
cannot be but 
stretch, then the neu- 


If we imagine a beam made 


terial that compressed 
which will readily 
tral axis will be at the top of the beam; 
on the other hand, if the material cannot 
be stretched but is easily compressed, then 
will be at the bottom. 


compressible 


the neutral axis 
If the 


and extensible, then the neutral axis will 


material is equally 
pass through the center of the cross-section 
if itis symmetrical, and through the center 
of gravity of the cross-section if it is un- 
symmetrical. Since this condition is met 
by ordinary structural steel shapes, which 
are the most common material used for 
beams, it is not at all surprising that most 
people believe it to be true with all ma- 
terials and all combinations of materials. 
This extensibility and compressibility is 
expressed by dividing the pull and push 


Ww 


P P 








FIG. 4 


DIAGRAMS IN 


in a one-inch square bar by the stretch of 
that bar in one inch of length. It will be 
seen that difference in 
this ratio whether the stress is large or 
this ratio remains the 
In cast iron it 
It varies 


there may be a 


small. In_ steel 
same over a large range. 
varies as the stress is changed. 
more in tension than in compression and 
is rather unreliable anyway. This ratio 
of stress to stretch is known as the modu- 
lus of elasticity and is designated as E. 

Every fiber in a under a trans- 
verse load may be considered to be under 


beam 


a stress proportional to the distance from 
the neutral axis. For example, suppose 
the bottom fiber of the beam in Fig. 1 to 
a tension of 1000 pounds per 
square Then the one at one-half 
the distance from the bottom to the center 
is under a stress of 500 pounds per square 
inch. This is found by measuring the 

ngitudinal lines above referred to and is 
if the modulus of elasticity is con- 
This is especially 
has been bent 
inde- 
it is 


Le under 
inch 


true 
otherwise. 
if the 


Stant; not 


ncorrect beam 
enough to be badly sprung. It is 
pendent of the cross-section, whether 
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irregular in shape or not, or whether it is 
all in one piece or not, so long as all 
parts are firmly held in their position 
in regard to each other. 

Let us consider a beam solidly made 
of two different materials, as in Fig. 2, 
with a weight W straddling the horizontal 
bars J and C. Then T will probably be all 
iu tension and C all in compression, and the 
two bars will act as a simple beam. The 
tension in 7 will be greatest on the bot 
tcm, and the compression will be the 
greatest on the top of C. This point was 
seemingly overlooked by Mr. Searle. If 
the two bars are to be the same size and 
ci materials such that E for compression 
in C is the same as £ for tension in 7, 
then from symmetry the neutral axis is 
halfway between them. But if E for each 
is the same, then the neutral axis will be 
at the center of gravity of two circles held 
al the same distance apart as the two 
bars; if one bar is larger than the other, 
then the center of gravity will be nearer 
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CONNECTION WITH THE DESIGNING OF A PRESS FRAME 


the large circle and the neutral axis will 
also be nearer to it. But if the two bars 
are not of the same modulus of elasticity, 
then in find the neutral axis, 
it is necessary to replace one of these 
circles by one whose area is proportion- 
ately larger or smaller, according as its 
modulus of elasticity is larger or smaller. 

For example, suppose the bar C to be 
3 inches in diameter and of cast iron 
whose E is 20,000,000 at the greatest safe 
stress. Suppose that the bar T is 2 inches 
in diameter and of steel whose E is 30,- 
000,c00 up to its elastic limit. Then to 
find the neutral axis of the section 
through the bars we first draw the actual 
cross-section, as in Fig. 3, and then either 
enlarge the area of the small circle or de- 
crease the area of the largest circle in pro- 
portion to their moduli. In this case the 
dctted circle shows the small circle en- 
larged to one and one-half times its for- 
(1.22 times its diameter). Tak- 
ing moments either center, we 
find the center of gravity to be 4.81 inches 
from the center of the small circle. Look- 
ing at Fig. 3 again, we see that this brings 


order to 


mer area 
around 
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he fiber in greatest tension in 7 5.18 
nches from the neutral axis. The one in 

in the greatest compression is 4.09 
nches from the neutral axis 

Having found a neutral axis, the next 
thing is to find the moment of inertia of 
the section. Now in order to determine 
what moment of inertia to use, whether 
hat of the original section or that of the 
nodified section, let us see what the mo 
ment of inertia of a section really is. If 
ve take a plane surface and divide it into 
little areas, and multiply each area by the 
square of its distance from any given 
straight line in the plane of that area, and 
idd all the results, we have what is 
known, for want of a better name, 
is the “moment of inertia.” It might 
just as well be called the “diomatheticus” 
s any other name so far as the signifi- 
ance of the name is concerned. As a 
matter of fact it is usually designated by 
!, which answers all purposes. There is 
a different J for every line which we may 
se for an axis. The one that we used 
s taken about the neutral axis of the 
modified section, and consequently it is 
the J for the modified section that we 
want. In this case / is about 184 bi- 
quadratic inches, that is, square inches 
multiplied by inches squared. The bend 
ing moment exerted on the beam is the 
sume throughout the length of these bars 


} 
nd is equal to x 10, 
2 
If we assume that we wish to carry 8o, 
ooo pounds for W, then filling in the equa 


pl 
Vv= 
Ma 


tion we have: 


80,000 p 184 
10 = 
2 5.81 


| 


p = 12,840 pounds. 
in the compression side 


80,000 — p 184 


2 4.69 


p = I0,2co pounds 

But on the tension side all our com 

itations have been on the basis of a 
modified section with one and one-half 
times the area which we actually have to 
resist the tension. Since it is the actual 
section that holds the stress and not the 
modified area, the actual stress will be a 
half larger than we have computed or 19, 
60 pounds, which will be rather large for 
nything where much harm may result 
irom breakage. On the compression side 
,200 pounds is not a large pressure to 
it on cast iron, and as no modification 
vas made in its area, so no allowance 
‘ed be made 

Our problem is practically the same as 

s one except that we have the distribu 
d tension due to the load, because the 

d is applied as in Fig. 4 


* * + * * * * 


| had written thus far when the July 25 


sue came in with the excellent articl 


o 
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by Messrs. Duncan and Peam, on pag 
129. This rather takes the wind out of 
my sails in a way, arid yet it seems as if 
t is due to the readers of the AMERICAN 
Mac HINIST to state the reason for these 
various modifications [here are doubt 
less a great many who feet better satis 
fied to use a method if they know its 
whys and wherefores and its limitations 
There are, however, some things n 
Messrs. Duncan and Peam’s article that 
seem to me to be open to debate 

For example, in getting at the distri 
bution of the direct tensile stress, they 
make assumptions which may or may not 
be true. The results reached reduce the 
compression at the back of the frame by 
140 pounds per square inch and increase 
the tension on the bolts by 760 pounds 
per square inch as compared with my 
method of considering the direct tension 





O 





\ (O) 


FIG 7 A PIVOTED FRAME 


as uniformly distributed over the se 
tion [his is within the amount which 
the material may be expected to vary b 
tween one press and another of the sam 
pattern, so I should prefer to stick t» th 
simple method 

In getting at the position of the neutral 
ixis they assume that the modulus of 
elasticity for cast iron is the same both 
in tension and compression [his con 
dition the discussion over cast-iron beams 
seemed pretty well to show could not be 
true. If the E for cast iron were the same 
in both tension and compression, then 
such beams would act exactly lke steel 
beams of the same / and there would 
be no chance for discussion. For pur 
poses of illustration only, | am going to 
assume that - for steel in tension is 30,- 
000,000, for cast iron in compression 20, 
000,000 and for cast iron in tension 10, 
coo,o00. I feel that it might be possible 
to get such a combination, though wh 


ther it could be predicted that any on 


frame would be made with just those 
values is at least doubtful 

Fig. 5 is our original cross-section, di 
vided by the line dd (the neutral axis) 
into part . which is cast iron under com 
pression, part B which is cast iron under 
tension and part C which is steel unde 
tension. As indicated by the dimension 
X, it is unknown just where this division 


will come 


ig. 6 represents this section when trans 

rmed by Messrs. Duncan and Peam’s 
method to a basis of a material having an 
l t 10,000,000 

1’ is twice the area of 4. since its E is 
20,000,000 

B’ is the same size as B; since its E is 
10,000,000 

Cc’ is three times the area of C, since its 
i: 1s 30,000,000. The line dd (the neutral 


axis) passes through the center of gravity 


of this modified section. Taking moments 
around Ad, we have 
Ore = +46(8 —2)( x + —*)+6.9,29 
2 2 ' 
By 418 r 67 
Solving, a 5.7 inches 


Ihe /] required will be the 7 for the 
modified section which we find by the 
same method as in the article on pag 
129 to be 1273 


In the present cas¢ 


WV (external bending moment) 40, 
000 X (12 + 2.3) 572,000 pounds 
I 1273 
Z. = a ——“~ ws 393, 
Ve 5-7 
i 1273 
2: = = = 553 
ast iron) 9t 2.3 
/ 1273 
A= = . == 174. 
atec! } 23+4+1 
Following Duncan and Peam’s notation, 


fe 2505 pounds per square inch 


ft (cast iron) 1034 pounds per square 


inch 
fi (steel) 3280 pounds per square 
incl 


Now our modified section has twice th« 
area of cast iron under compression that 
occurs in the actual frame; since it is the 

ctual frame that has to carry the 


Stress, it must sustain twice the stress 


which appears above, or 5130 pounds per 
square inch. The cast iron in tension has 
the same area as before; hence the actual 


stress is as above, 1034 pounds per square 
inch. The steel in tension has three times 
the stress computed above, or 9840 pounds 
per square inch lo all these must be 


added (algebraically) the uniform ten 


. 40,000 
sion over the actual are: = 
32 + 6.28 
1040 pounds per square inch 
This gives us 
Compression in cast iron = 5130— 1040 
4090 pounds per square inch 
Tension in cast iron 1034 +- 1040 
2074 pounds per square inch 
lension in steel = 9840 + 1040 = 10,880 
pounds per square inch 
\l] of which are Sal wor thre sections 
and would be for load nearly 50 per 


ent larger 
Using the method of Mr. Neely, but modi 
| 


fying the section as above, I find that th 
epth of the cast iron at the throat can 
only be 5 nches if the neutral axis 


“ 
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is to pass through the air space and thus 
put all the cast iron in compression. Car- 
rying on the computations in the same way, 
1 find that under a load of 40,000 pounds 
the maximum compressions in cast iron 
will be 5900 pounds per square inch and 
the maximum tension in the steel 16,400 
pounds per square inch, which does not 
show as great an economy of material 
as the original design. 

To get back to Mr. Neely’s suggestions, 
I hope that he is convinced that the neu 
tral axis of a beam is not tied up to the 
center of gravity of the actual section. 
To Mr. Searle I would say that if his 
press were built like Fig. 7, with the frame 
pivoted at the back and the bolts pivoted 
at the sides, his method would apply. If he 
can imagine his hammer head cemented 
firmly to the block on which it rests and 
the block cemented to the table and the 
nail cemented in place, I think he will see 
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stress, but in the opposite way. Then, 
when the working load was put on it 
would relieve the frame of all stress and 
double the stress on the bolts, which 
would mean twice as large bolts as are 
necessary under ordinary conditions. 
' however, the 
muddier is the 


To sum _ up the case, 
deeper down we get the 
bottom. We have not touched on the ef 


fect of the curved outline referred to by 


Duncan and Peam, which is excellently 
discussed by Slocum and Hancock’s book 
to which I have referred. One reason is 
that in the few cases where I| have ap 


plied this method it has not made differ 
ence enough in the results to pay for the 
work, even although the graphical method 
there given is not difficult to use but only 
tedious. The other reason is because I 
cannot make myself believe that these lit 
more badly 


tle molecules of iron are 
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Accurate Spacing Jigs 


By F. C. Mason 





John E. Sweet’s recent article on a 
simple method of dial graduation recalled 
to my mind a difficult job that I once saw 
accomplished in a very satisfactory man- 
ner. The method employed was exactly 
the same, although the people doing the 
work thought that it was original with 
them. 

I made the drawings for the machine, 
which was for separating match sticks and 
introducing them into the clamp racks 
which held them while they were dipped 
into the chemical solution for making the 
Each full, would con- 
tain 2250 matches 

1 shows the top elevation and the 
The upper and 


head. rack, when 

Fig 
brass plate to be drilled. 
lower plates were exactly the same and 
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ACCURATE SPACING JIGS 
work at pulling fails. Here is another’ curved line than if they are in a straight joined together with brass tubes sweated 


thing that Mr. Searle and I have ahead of 
us to thresh out: Is a piece of soft rub 


ber just as good as a piece of steel to 


pry on when ripping open a box? How 
Getting the air under tension in 
sketches mistake of 
course, but since it is perfectly elastic it 
will come back where it was before, all 
©. K 

Mr. I cannot fath 
om, though a different 
condition is brought about by putting an 
initial tension on the bolts is well taken. 


is it? 


my first was a 


Bradford’s method 


his point that 


Nevertheless, it does not seem to me, so 
obvious that it would not do to have the 
frame stressed as much when not in use 
under 


there 


use. It is only 
safe stress, it is safe to hoid it 
a hundred years. It would be possible to 


put so great a tension on the bolts that 


as when in 


the cast-iron part would be stressed just 
as much as when working without initial 


line. I'll admit that some experiments 
on hooks seem to indicate a variance from 
theoretical but | 


through the explanations thus far offered. 


conditions, cannot see 
lt someone would give the results of ex- 
periments reduced to such a form that, for 
a given radius of curvature of the neutral 
line, the computed strength of the struc 
ture should be reduced such a per cent., 
then I would feel as if we had something 
that we could use even if we did not know 


why. 

Now of course I know that the above 
may legitimately call out that quotation 
about those with “little knowledge.” 


However, since that seems to be the state 
of all of us, except that mythical half a 
dozen, the only chance to get ahead is 
for some of us to make hits, 
as it were, and show off our ignorance so 
if not by our 


sacrifice 


that others may profit by it 
knowledge. 


in. These plates had to be made ex- 
tremely accurate, as there are several 
more parts that must register with the 


holes both crosswise and longitudinally. 
They of course must be interchangeable. 
For spacing the holes, they used the bush- 
ing method. 

They made 45 bushings hardened and 
ground 0.408 outside diameter, bore 0.185, 
and 50 bushings 0.297 outside diameter, 
bore 0.185. These bushings were held in 
a slotted machine-steel clamp which had 
sides parallel with the slot. After making 
the bushings as near to size as possible 
with the micrometer, they were clamped 
together and measured for error; if any 
was found, it was corrected 

There were two of these jigs, one with 
50 holes and the other with 45. The plates 
to be drilled were squared. The 45-hole 
jig was clamped on one edge and a row 
of holes drilled. Then the 5o-hole jig 
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vas put on; the first hole registered by a 
in introduced through the jig into the 
rner hole. This was repeated on each 
ide of the plate. After we had the out- 
de rows drilled, we of course had a pos- 
ive index for drilling the rest, as you 
uld take either jig, introduce a pin in 
ch end and drill the remaining holes 
[hese jigs were cheap to make, accurate 
and efficient, and accomplished a purpose 
vhich I think not be 
n any other way 


Method of Producing Bodies with 
Spiral Holes 


D 


could carried out 





By E SEW ALL 

difficult to 
Bodies having such holes through 
be 
eaply produced by the following simple 
ethod with the hole of any desired cross 


4 sinuous or ‘spiral hole is 
ike. 


em are sometimes needed and may 


s 


ection. 

Having determined the cross sectional 
hape of the opening and the general out 
side shape of the body, dies may be pro 

red having a form corresponding thereto 

nd adapted to cut out such shapes. A 

eet of the \ four 
cen gage thickness, may then be taken 
ind perforated disks 
lanked from it by the dies all having the 


metal desired, of say 


or planchettes 
me shape and identical perforations 
Assuming that it is desired to make a 
lriving nut for a spiral tool driver, round 
lisks stamped the 
heet each having a perforation 
nding to the cross section of the spiral 
hank of the driver 
these identical perforated blanks 
hen be threaded over the spiral shank 
ind firmly united together by brazing or 
therwise, Fig. 1. Any kind of a handle 
r operating the nut may be fitted over 
cylindrical exterior of the driving nut 
Any cross sectional form of 
the 
is be cheaply formed in any quantity, a 


may be from metal 


corres 


Any desired number 
may 


is formed. 
even most complicated, may 
parate die being of course required for 
h separate cross sectional shape. With 
lanks formed by one die, bodies having 
penings of a certain cross section and of 

degrees of spiral pitch, within quite 
de limits, may be formed, each corres 
nding to the pitch of the 
rmer selected upon which they may be 


particular 


embled. 

Spiral milling cutters may also be made 

eaply by the same method Fig. 2. 
use of one die any number of cutter 


by 


lies adapted to hold cutters having 

desired spirality may be _ pro 
‘ed Milling cutters thus made have 
n in use in France In making 
ters by this process disks may be 
nped from sheet steel, each disk hav 
a central opening for the arbor and 


etail notches symmetrically spaced 


it its edge, each notch corresponding 
ze and shape to the blade designed to 


eated therein. The spiral pitch of the 
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blades may be determined and all bent so 
as to be exact duplicates by the same 
bending die. The arbor and blades may 
then be fixed on end on a base, in proper 
concentric relation with each other, and 
the disks assembled successively over the 
arbor, each dovetail notch embracing the 


blade 
[he disks may then be brazed or bolted 


inner dovetail edge of its cutting 
firmly together or electrically welded and 
the blades ground and finished 

he 


a suitable number of 


\ spiral milling cutter may also 


made by assembling 
stamped disks, as described, over an arbor 
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FIG, 4 
PRODUCING SPIRAL HOLES AND REAMERS 
and straight blades, allowing the arbor 


and blades to project at opposite ends of 
the body formed of the assembled disks. 
[he body and blades may then be heated 
and a wrench member, having an opening 
to receive the arbor and concentrically lo 
cated sockets adapted to receive the pro 
jecting ends of the blades, applied to the 

> 


opposite ends of the assembled parts. By 
then rotating the wrench members in op 


posite directions the desired degree of 
spirality may be imparted to the cutters 
Che disks may then be brazed together 
(Fig. 3) and the blades tempered and 


ground 


7A) 
ty 
= 





avail 
locks 
of the Yale type adapted to be operated by 


[his method has also rendered 


able a very useful improvement in 


a spiral key Fig. 4. The number of com 
binations possible with the ordinary Yak 
lock and key may be endlessly multiplied 
by repeating each series of combinations 
with a key of different spiral pitch through 


all the degrees of spirality availabk 
Again, the key barrel may have the cross 
section of a letter, and an indefinite num 
ber of locks provided each characterized 


by the same letter and opened by a dif 


key Lh Is i 


great hotel may h; 


ferent large residence 


ive on each d or a loc] 
wherein the keyhole may be the initial let 
ter of the name of the 


of the 


owner 
hotel 


r propric tor 


f th 
) ii 


name ¢ 












The Motorcycle a Vehicle of Re- 
markably Low Fuel Cost 


Whatever may be said of the extrava 
gance of the motor car as a form 
amusement, the remarkable economy of 
the motor cycle as a means of conveyan 
must be acknowledged \  190-milk 
journey by power at a fuel cost of 27 
cents, or practically 1 cent per mile, 1 


a recent performance of this vehicl Phe 
exact consumption of gasolene was 4 
quarts 10 ounces; in figuring the cost 16 
ounces to the pint, and 25 cents per gallon 
for gasolene, were taken. This record was 
made by Fred. A. Baker in an economy 
contest on Long Island on September 15, 
on a 2'4-horse-power single-cylinder In 


dian, the machine weighing 140 pounds and 


the rider 150 pounds. The railroad fare 
for the distance is given at $4.53 and th 
best record by automobile $3.53 

At a recent meeting of the Institution 


ngland the question 


of Civil Engineers in |} 


of the chemical composition of steel rail 


in order to insure the highest durability 
and perfection was considered. An opin 
1on was expressed by one of the mem 


bers that a universal specification for rails 
all « could be 
to the varying conditions 
\ high per 


which would suit ises not 
arrived at owing 
of manufacture and service 
of 


ot 


centage phosphorus constitutes an 


clement danger in spite of the good 


wearing qualities of high phosphoric rail 


and sulphur is always liable to cause in 
cipient flaws. No more manganese should 


be allowed than is necessary for clean 
rolling, as many cases of rail fracture are 
attributable to high manganese, while an 
excess of silicon produces brittleness and 

of 
the silicon to 
Che effect 


from silicon 


irregularity 
limit 


percentage Engineers 


now 0.1 per cent. or 


ot added silicon 
left 


even less 
different in the pig iron, 
the pig 
had been eliminated as far as possible and 


and when the silicon from iron 


a known quantity pf this substance added 


n the form of high percentage silico 


spiegel or ferro-silicon, the silicon tough 


ened the steel 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 
A Large Grinding Job on a 
Small Machine 


The accompanying illustration shows a 
gasolene engine placed on a small grind- 
ing machine to have the face and edge of 
trued up. The 


engines 


pulleys or fly-wheels 
firm which manufactures these 
has never been able to get true-running 
pulleys. These pulleys have a split hub 
and, while they run true on the arbor after 
turning, they run out of true when placed 
on the engine. The head and foot-stock 
were taken off the grinder, the engine was 
placed in position and securely clamped to 
the bed. 

The mechanism for driving the work is 
somewhat ingenious, the novel or special 
feature is that the tension of the driving 
belt is increased with the increase of the 
grinding load. This fixture consists of a 
large gear placed on the end of the crank 
fixture which engages a small pinion on 
the driving-pulley spindle. The bearing 
of this spindle is held by an arm which is 
also mounted loosely on the crank-shaft 


next to the gear. When driving, the di- 


PAY 


FOR 


ameter and 2% inches wide, were both 
ground in one hour, removing 3/16 inch 
from the diameter and % inch from the 
edge. These surfaces were in their rough 
During the operation the bed of 
The wheel 


State. 
the engine was not disturbed. 
traversed along the work without any in 
terference. The wheel center was 12 
inches lower than the work center, but 
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GRINDING LARGE GASOLENE ENGINE 


rection of motion of the pulley is away 
from the work with the pinion driving 
against the under side of the teeth of.the 
large gear, therefore the effect of tighten- 
ing the belt with the increase of the 
grinding load can be clearly seen 

The pulleys, which were 3 feet in di 








FLY-WHEELS ON A SMALL GRINDER 


this in no way affected the grinding. This 
method may be of some interest to gaso- 
lene-engine builders, as they no doubt ex- 
perience difficulty in getting their pulleys 
perfectly true. 

This job was done on a No. 23 Landis 
grinder, capacity 12x42 inches. The wheel 


USEFUL 


IDEAS 


used was a 24/36 L vitrified, of Americ 


make. J. H. Hotiincer 





An Inserted-tooth Face-milling 
Cutter 


Robt. R. Keith has an article at pag 
20, Vol. 30, Part 2, describing an insert: 





FACE-MILLING CUTTER 


tooth face mill which, although it has some 
very good points and undoubtedly will d 
all that is claimed for it, I think falls far 
short of being the ideal face mill for th 
average shop. 

The wedges and screws projecting so far 
(nearly 1% inches) beyondthe cutting edge 
is a very objectionable feature, as it would 
prevent the cutter from getting anywhere 
near a corner, and consequently prevent 
its use on about 25 per cent. of the jobs 
in most shops. Then his system of hold 
ing the cutter in the body is too elaborat 
I fail to see what is to be gained by using 
the wedges, and there is entailed the extra 
cost of making them and the trouble of 
putting them in. 

The inclosed sketch shows a 14-inch 
face mill devoid of all frills and ruffi 
but which has been in constant use for t! 


J 


past six months and has given entire sat 
faction. The system of holding the c 
ters is as simple as it is possible to ¢ 
and have them hold, and the fact that \ 
have broken several 54-inch square c! 
ters and never had one slip back is e\ 
cutters can! 


dence enough that the 


move. The slots are milled a good snug 
fit for 54-inch square tool steel and t 

holes for the collar screws are count 

bored about 1/32 inch below the top 
the cutter so the screw will tighten up 
the cutter before it strikes its seat in 
body. The cutters are ground to a g: 
and set in the body to another gage 








ome 
1 di 
lar 
the 


» far 
edge 


ould 
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hat when one set gets dull another can 
e put in with the assurance that each cut 
ter will do its work. The 
-utters are ground like a lathe roughing 
tool, leaving a round nose and doing away 
with all sharp corners, which, I believe, is 
the cause of most face mills getting dull 


share of the 


so soon: the sharp corner burns off and 
leaves the cutter without any cutting edge 

With a cutter ground in the shape her« 
shown, it is possible to remove ™% inch 
of cast steel at with a feed of 2 
inches per minute, and if some good drill 
compound be used to flood the cutter, it 
is remarkable how long a set of cutters 
will last without sharpening. 


a cut 


H. M. L. 





A Diemakers’ Square 


The accompanying illustration shows a 
tool useful for die work. 

Fig. 1 shows the tool assembled. Fig. 
2 shows one of the two sides, which are 
riveted together to form the stock. Fig. 
4 shows the arm, which is pivoted at P, 
and is clamped to the stock by the larger 
of the two nurled nuts screwed against 
the plate, shown in Fig. 5. The blade is 
clamped to this arm by the hooked rod, 
shown in Fig. 3, when the small nurled 
nut is screwed up against the threaded 
end of the arm. A very thin and narrow 
blade used with the small block B (see 
Fig. 6) is used where there is not room 
for the larger blade. On the stock and 
the small plate are zero lines to indicate 
when the blade is set at a right angle to 
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dependently of the arm, as may be re- 
quired. With the two blades this tool has 
a wide range of usefulness in die making 


M. H. Batt 


A Hydraulic Press 


The illustration shows a hydraulic press 
which is simple to construct. While sim- 
ple, it is powerful; and all balky crank- 


Tool Steel 
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A Stock Scrap Heap 
We often read in your columns of tool 
makers and machinists paying visits to 


the junk pile and rescuing some poor old 


jig or fixture which had outlived its use 
fulness, or maybe had been supplanted by 
something newer or more up to date, and 
converting it in its turn.into something 
newer to supplant something else 


Now to my mind the best junk pile that 
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A HYDRAULIC PRESS 
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A DIE MAKER'S SQUARE 
the stock; the other three lines indicate pins, large tapers that have been home 
anvles of one, two and three degrees for many a year, move on when this is put 
his tool is used much as the small behind them. Its compactness fits it to 


sq.iares use, but has the ad 
G:it:onal advantage that the arm can be 


Set at an angle and the blade moved in- 


in common 


almost any place where force is needed 
| have used this in making forced fits as 
j 


l W. B. TEAL 


we 


the toolroom foreman can have is a few 


slabs of good gray iron. In a shop where 
I once worked we had a foreman who in- 
sisted on having a pattern made for every 


With 


the advent of another foreman, patterns 


jig and fixing he ever designed. 
were made for gray-iron slabs to finish 
24X24X3 
inches, also for gray-iron bars 3x2 inches, 
3X3 
3 inches and 2 inches round 


inches, 24x12x3 inches, 18x12x2 


2xI inches, 2x2 inches, inches, and 
These bars 
were about 18 inches long. The idea at 
first was not to oust the patternmaking, 
but always to have a supply of material 


on hand. Eventually it did supersede a 
lot of the patternmaking 

The shop had no foundry of its own, 
and the new foreman found that to have 


a pattern made, sent to foundry, and a 


casting made from it, used to take up 
about a week’s time—time enough very 
often to have done the job. With the 


slabs and bars in stock, he always had a 
junk pile to run to in an emergency 


WILFrRIp GEORGE 


Lapping— Erratum 


On page 325 near the bottom of the first 


column the statement is made that “ring 


gages are first ground within 0.005 inch of 








524 


size.” This should have been printed 


0.0005 inch of size. 





A Square-thread Tap 


Having a large number of nuts to tap 
with 1 inch diameter 0.5 inch pitch, double 
square thread, thickness of nut 2.5 inches, 
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finished, so that the work was properly 
distributed over the whole length of the 
four roughing-out taps, as illustrated at 
Fig. 2, the plan of the operation being il- 
lustrated in one long tap which is 
shortened up to allow of the whole oper- 
ation being shown with the finishing sizes 
of the several taps. 

The nuts were drop forgings made from 











it was suggested that they should be done a good quality of machinery steel and 
under the drill press, instead of, as form- had to pass*the gage with a limit of 
i) \ \ \ \ \ 
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Tap No.5 Tap No. 4 


FIG. 


Tap No.8 


] 
Tap No.2 Tap No. 1 
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\ NOVEL SQUARE-THREAD TAP 


erly, roughing out in the lathe and finish 
ing in the lathe by hand with a tap made 
for sizing purposes only. The old method 
occupied about 40 minutes each for the 
screwing and tapping operations, and it 
was estimated that a saving of 40 per cent. 
would result from the new method. The 
job was passed to the shop with instruc 
tions to tap the hole. To those respon 
sible for the change in method, it seemed 
to savor of simplicity but those 
who have tried square-thread tapping could 
tell a different tale, and Mr. Shop Fore- 
man was not to be caught napping. 

\s trouble is very seldom experienced 
with V-threads, it was decided to take the 
operations. 


itself; 


surplus material out in five 
On the first tap a V-thread was cut two 
thirds of the depth of the thread; with 
the second it was squared out to half the 
depth (the second tap having two threads 
the same shape and size as the large end 
of the first tap). On the third tap a V- 
thread was cut to the full depth, followed 
by the fourth tap, leaving a little to come 
out of the sides with the fifth and finish- 
ing tap. A portion of the tap before 
grooving is shown at Fig. 1. 

It was found by experiment that the 
thread part of the tap should be about 7 
inches long and the plain part just long 
enough to go through the Tne cut- 
right angles to the 
about 24 inches 

continued, 


nut 
ting edge was at 
thread, making a spiral of 
pitch, the grooves being 
shown by the dotted lines, nearly to the 
square, to allow a plentiful supply of lu 
bricant to reach the cutting edges till the 
tap had finished cutting. 

The taps were so arranged that one be 
the preceding one 


as 


gan cutting where 


Fit to Joints \ d 
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The time taken to tap the nu 
a saving of 58 per cent 
operation the drill pres: 
so that the ultimate say 
cent., minus the cost 
M. M. SHarRpP 


0.002. 
was 17 minutes, 
but on another 
lost some time, 
ing was 50 per 
taps 





Boring Bars 


contribut 
cutte: 


Reading the article lately 
by Dixie, boring bars 
made me think of a style used by a lars 


on and 


firm m this country. 

As shown in Fig. 1, they are sing 
ended cutters, and on that account n 
not be able to do an = accurate 


as Dixie’s. They are, however, used 
some pretty fine work, boring lathe hea 
etc. 

The difficulties experienced in guidi 
the double-end cutters and the setting 
these exactly the bar so th 
will divide the chip (their principal g 
make undesirable 


central in 


point), their use 
many shops 

The single-point cutters can be set ve: 
accurately by the help of a micromete: 
all that is necessary, of course, is to gac 


from the point of the cutter to the op; 
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site side of the bar. The diameter of 


he hole will be found by subtracting 
he diameter of the bar from this size and 
dding the difference thus found to the 
rst measurement 

After being adjusted by the screws in 
ick, the cutter is locked by a pin. This 
s a plain cylindrical pin and a flat taper 
s ground on one side, this side, of course, 
eoing against the cutter. 

The bars are not secured to the boring 
ull spindle, but are used with fixtures 
nd are lined up by bushings. 

The couplings between the spindle and 
ie boring bar are shown in Fig. 2. 
These couplings are made fast to the 
yring-mill spindle, or taper arbor in the 
spindle, by a taper pin. The boring bar 
s driven by a pin which fits into a slot 
in the coupling in which it is held by a 
nut. 

The bar can be removed and another 


4 
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one used by simply giving this nut a made to suit any lathe intended for such 
quarter turn, making it very handy. work, being very much quicker than an 

G. R. RIcHARDS ordinary slide rest, operating a_ single 
tool. The rest here described will finish 





heavy forged piston rods 4 inches diame 


A Rest for Turning Shafting — ., a+ one cut 


= To use this rest the ordinary com 
rhe illustrations show a rest for turn pound’ slide rest should be removed 
ing shafting, piston rods, etc. It can be After the shaft has been turned to fit the 
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\ REST FOR TURNING SHAFTIN(¢ 





rot, vr 
y 3 7} 
‘ 
| Seana _— — 
| 4 
, IZ 1({ 2 


ee 


steady-rest dies Q and R for about 3 
inches from the end, the rest is placed on 
the carriage, and is locked in position by 
the set screws and strip shown for that 
purpose. A is a gray-iron casting. B, B1, 
C and C1 are malleable castings, for car 
rying the cutting tools, planed to fit the 








slides in A. F, G, H and 7] are the ad 
justing screws for regulating the depth of 
cut. K are the adjusting strips for the 
tool boxes, L being the screws for secur 
ing them, and N the screws for the verti 
cal adjustment V is a swinging top 
cross bar, with a slotted end, O being the 
pivot screw, and P the securing screw, for 
fastening the two gray-iron steady dies 
Q and R which are interchangeable for 














| 
. . . 
Bone of Sota different sizes of work, and are bored out 
12 Threads per Inch for all Sizes. in position, to insure their being dead 
. central. Four tools can be in operation 
APPS OLS SS Sir sei ee elie; Plies); s at the same time, if necessary—two at th« 
| x | ’ ‘. 1 . 1%, SE back and two at the front—although this 
| is seldom necessary, three generally being 
| ol ie ‘ I 4 Mw |e sufficient—two in front of the steady 
iy mix ls . rar as. | . uF dic s, to give the work a good round sur 
face to allow it to pass through the steady 
Lg 1\% {3 2 ly ‘ ib =. | i f 1s, and a finishing tool behind. A drip can 
should be carried on the top, to allow oil 
| » | si! at a to drop on the shaft, just in front of the 
| we) ws | 3% «1 2 ' a | steady dies, so as to prevent any exces 
sive friction 
Jonn TURNER 
London, England 
— — 
A T J= Bore for Thread sed on Bars . : 
: noe ae | Fine Adjustment for Boring Bar 
4 0.499 0.6610 to} oe 
l 0.624 0.9110 ¢ to X | [ am very much interested in M. M 
; Sharpe’s adjustable boring tool, on pages 
, 0.449 1.1615 eclteetlin 344 and 345, current volume. His descrip 
1K ) 908 1.4115 : int | tion of the tool is very clear, but I do not 
understand how he was able to graduate 
2h 1.4985 2.4115 Ls to the circumference of the sleeve C and the 
ring D to obtain such a fine adjustment 
L815 29115 S and over as 0.001 of an inch. I cannot see how 
he was able to get the graduations spaced 
respectively to the movement of the cutter 
at the various positions of the sleev 
FIG. 2. BORING BAR UNIVERSAL JOINT COUPLIN« That is, he will have to move his sleeve 








S20 


a greater distance at the lowest point of 


& 


the eccentric than he will at the quarter 
turn in order to move the cutter 0.001 of 
an inch. This, of course, would require 


irregular spacing around the circumfer 
ence at the sleeve 

I would be pleased to have Mr 
go into detail as to what method he used 


Sharpe 


to get his fine adjustment 


J. H 


HAMMOND 


Photographing Machinery 
The size of plate to be used depends 
on the nature of the machinery or part 
to be 


engraving wanted 
out much detail, 4x5 inches or smaller 


photographed and on the size of 
For simple parts with 
may be large enough, but for a steam 
engine or machine tool 8x1o inches should 
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another exposure is made; otherwise the 
photograph will be dull and flat. Mirrors 
or reflectors can be set up to throw light 
into dark corners and recesses, but only 
where it is impossible to obtain enough 
front light. Screens or curtains should be 
arranged to exclude all that is not wanted, 
covered with cloth or 
parts. will 


background. 


and the floor be 
paper so that all projecting 
show against a contrasting 
An inspection of most half-tone engrav 
ings of machinery will show that they are 
“outlined” or “vignetted,” in either case the 
original background being cut away. To 
assist the engraver doing this cutting, the 
background should furnish as much con- 
trast as possible, and a dark curtain may 
sometimes be better than a white one. A 
combination of both may in some cases be 
of advantage, but usually one kind is all 
that is required. 

Considerable judgment is needed in the 
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do for standard lathes, milling machimes 
etc. This is shown in Figs. 2 and 3 
Hand wheels, cylinder heads and sim 
lar round parts should be finished in tl 
lathe with emery cloth, avoiding glos 
Shafts and rods can be buffed or polishe 
but a lengthwise finish with emery clot 
is probably best. Cups and other row 
parts of brass should be highly polished 
see Figs. 2 and 3. Rectangular flat px 
ished surfaces should be painted white 
they w 
or destr 


with otherwise 


undesirable 


putty, 
reflections 


rubbed 
show 

surrounding details by halation, as show 
in Fig. 1. When painted they will sh 
up dull and flat in the photograph, b 
this is a case where it is best to fall ba 
on the engraver for proper finish. Wh 
fancy scraping is to show, the surface ca 
be rubbed with putty to take off the glos 
but it is difficult to do right. Spots ar 
finger marks must be carefully avoid 














be used, and even larger for a printing 
press. In any case the photograph should 
not be smaller than the engraving wanted. 
It is advisable to print on one or two sizes 
larger paper to give the engraver room 
for changes, additions, etc. Optical en- 
largements are not worth considering 
The lighting usually presents difficulties 
limited 
Light as 


in the average shop, owing to 
space and scattered windows 

provided in a studio is useless for ma- 
chinery, as it fails to show detail. An 
angle of from 10 to 15 degrees to one side 
of and above the camera is about right, 
but there should be 
light 


lights are to be avoided 


some supplemental 
Side 
Direct sunlight 


direct top used sparingly 
on the object or near it will cause failure. 
Magnesium or flashlight can be used to 
increase the light, but it should be spread 
out over some square feet of area and 
not be confined to one point. Every ves- 
tige of smoke must be cleared away before 




















FIGS. I, 2 AND 3 


choice of position, and it is often neces- 
sary to take several views before one is 
found that is satisfactory. Some photo- 
graphic literature leaves the impression 
that difference in length of focus of lens 
affects the perspective. This is not so; it 
merely alters the size of the image. The 
camera should be set, where possible, at 
least three times as far away from the 
object as it is across its widest or highest 
parts, and about on a level with the eyes 
from the floor line; a lens of sufficiently 
long focus to fill the plate should be used 
This may require a long draw, in which 
the average camera usually is deficient. 

With some objects, such as vertical bor 
ing mills, chucks and special tools with 
horizontal 
marks, it is possible to illustrate different 
With the 


center limes or other familiar 


sizes by change of position 


camera near and low they will look large, 


and with it far away and high they will 


look small; but such treatment will not 
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as they are quite capable of ruining a1 
otherwise good photograph. 

If windows or openings show light or 
the ground glass, they must be stopped 
up or the photograph may be ruined by 
halation. It pays to take every precaution 
to insure a first-class photograph, as there 
is nothing about the various 
that will make an engraving better thar 
the original. This is not the same as sa} 
ing that a photograph cannot be bettere: 
for, as a matter of fact, it is impossib 
to make one that an artist will not 1 


every way improve; but his work should 


be confined to improvement and not 
wasted in correcting faults. Fig. 1 show 
a case where everything is neglected an 
a large amount of work would be ré 
quired to make it passable. The lighti: 
is also from the wrong side. Figs. 2 a 
3 are properly finished and lighted, a1 
the artist would only have to emphasi 


high lights and shadows 











processes 
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should be matt and 
ithout sign of gloss. Black is best, but 
rab is also useful Good 
sults are obtained from white, but much 
that would no doubt prove 
ear wheels their teeth 
ive the attention they ought to have 


Painted surfaces 
and common. 


tiresome. 


and seldom re- 


he teeth should be painted with alumi 


im bronze powder mixed with turpen- 
1e, and this treatment is good for any 
rface that is to show a clean cut with- 
t any other finish 

No attempt should be made to differ 
tiate between different planes or parts 
change of color or such means. Give 
the proper lighting and leave the rest 
» the artist. 


Extreme sharpness of detail and depth 
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easiest and best way to develop is by the 


factorial system, which deserves more 
general application than it now enjoys 
Briefly it may be stated that it is based 
on the fact that the finish of develop 


ment bears a certam time relation to some 


other stage of it, and this ratio varies 


with different developers, but is constant 
with each. The time between pouring on 
of the solution and the first appearance of 
the image is taken as one factor, and the 


particular developer used furnishes an 


other. The developer factor is indepen 


dent of dilution and temperature except 


with Pyro, where it varies with dilution, 
l 
developer having a 
and in it the 


ut is independent of temperaturs« If a 


factor of 10 is used, 


image appears in 25 


just 


wm 
tN 


Another Large Glass-grinding 
Disk 


Noting a d 


ber of your paper of 


scription in a recent num 


a method of finishing 
used in grinding and 


a lares face plate 


polishing glass, the following views may 
be of interest in showing how a similar 
plate was finished in one of our local 


shops. As there was in the shop no latl 


which could be spared at the time, the 


foreman utilized a large Beaman & 
Smith horizonfal 


He first 


boring mill 


had a auxiliary spindle 
and bolted t 
To the 


end of this spindle was fitted a large face 


larg< 


cast which was finished up 


the face plate of the boring mill 

















FIG, Il. 


f field are necessary, and as these can 
e had in any lens only by stopping down, 
high-priced lens is not called for. An 
rdinary good rectilinear will answer all 
quirements, and costly anastigmats are 
f no advantage for this work. 

Focus at half way between nearest and 
rthest point of F-8 
d expose at F-22 or F 


view, using stop 
32. Exposure 
run into minutes, so 


ted with it 


everything con- 


must be free from vibra 
n to insure sharpness 

Development of the plate is to many a 
stery and bugaboo, but this should not 
SO, as it is strictly a chemical process 
No de 


oper has any advantage over any other 
The 


i merely a matter of formula. 


far as final results are concerned 


FACING THE DISK FIG, 


without any 
take the 
out after 250 seconds from the time 


seconds we multiply 10x25; 


more attention except rocking, 
plate 
it was put in, and it will be found that no 
amount of attention or worry could have 
made it better 

By this system a positive check can be 
had on both exposure and development 
because over or under exposure will show 
way that 


that the 


in a cannot be mistaken; sup 


posing exposure 1s correct, but 


the plates come out too dense or too 
light, it is only change the 


resu 


necessary to 
factor to suit, after which th ts will 
I 


uniform. It is better to use developers 
for plates more diluted than the formulas 
call for 


such 


Doping them with bromides and 


stuff is useless H. FarRNUM 


SUPPORTED 


2. HOW IT WAS 


plate to which the plate to be faced was 
attached. As 
hang, it was necessary to support the auxi- 


it made considerable over 

liary spindle, which was done, as the il- 
lustrations show, by taking a large pillow 
block for a bearing, blocking it up to the 
proper hight and pouring babbitt in it It 
that the pillar block had 
it was thought it 
The 
4 or § inches, in 


and weighed a trifle 


will be noted 


no cap nor top on it, as 
would support the spindle without it 
plate was about 8 feet 
diameter over 3% 
tons 

lo hold the tool to do the facing, the 
was utilized. A 


outer support or col Imn 


in the outer sup 


held 


This was a piece of cold 


split bushing was fitted 
port, which, when clamped in place 


the tool holder 








rolled stock with a hole put through the 
end diagonally, similar to an Armstrong 
tool. The 
matic by making an extension at the rear 
of the cross-feed screw to the 
to feed th« back 
attaching a pulley to it and belting to the 


boring feed was made auto 


screw used 


support and forth, by 


pulleys which are used to finish the regu 


lar feeds on the machine At the time 
these pictures were taken the automatic 
feed had not been attached. The method 


of bolting the plate in position was by 
drilling holes sideways through the ribs 
of the plate and using hook bolts, and it 
proved very satisfactory. 

This job was done at the McCan Me 
chanical Works, Los Angeles, which kind 
the the plate is for 
mirrors or the Mt 


ly furnished Views ; 
grinding 
Wilson observatory 

ANpbREW H. 


lenses fc r 


KIMBALL 





A Solution of the Data-filing 
Problem 


lor years there have been periodic re 
vivals in the discussion of filing systems 
Everyone seems 
Some 
past- 


for clippings, data, etc. 
to have his own special method. 
of them involve a vast amount of 
ing, making out cards and indexing. In 
fact, all that 
of, require more or less writing for the 
filed I have collected data _ for 
years and have tried several well recom 
mended systems but always found that 
the act of filing required too much de- 
tail work to suit not because [ am 
but not like to do 


things that can be avoided without affect 


| have ever seen, or heard 


data 


me; 
lazy, because I do 
ing the final results 

\ clipping and data file should fill all of 
the following requirements: 

1. It must be cheap in first cost and 
cheap in maintenance 

2. It should require no writing of in 
formation, index or 

3. All matter 
itself, thus bringing all data on 


cards 


cross-index 
should automatically 
classify 
any given subject together 

4. Everything should be so filed that 
nstant reference and rapid filing are pos 
sibl 

5. Data should be so marked that they 


can be easily returned to their correct 


dead 


nterfering 


6. It must be possible to remove 


matter at any time without 


with the index or necessitating the re 


moval of any cards 
In the first place, when commencing 
this system, I needed an index that would 


be complete once and for all; and here I 


was fortunate in obtaining a copy of 
Bulletin No. 9 of the University of Illi 
nois. It is entitled “an extension of the 
Dewey decimal system of classification 


applied to the engineering industries.” It 
probably contains the most complete rela 
tive index on this subject in the world. I 


feel sure that the will — sell 


university 
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copies at a nominal cost. Of course if 
I had not been able to get this, I should 
have either purchased a copy of Dewey's 
decimal classification or gone to the pub 
lic library and copied the engineering sub 
jects from the Dewey book; but the bul 
letin mentioned is undoubtedly far su 
perior to all others. Next I bought 
common letter folders and found an old 
soap box that was slightly wider than the 
folders, to keep them in 

This is all there is to this filing sys 
tem. When I get data to file, say some 
thing in reference to boiler tests, I just 
look in the relative index for boiler tests, 
which is 621.187. number | 
on the margin, or other conspicuous part; 


100 


his write 


then neglecting the decimal numbers, I 
put the data in folder No 621. Should 
the folder contain other matter, then | 


place it in 621.187 position; or if a fold 
er of this number has never been made 
out, I take one and write 621 on the top 
This method of au 
filing causes all subjects to 
sup 


left-hand corner. 
tomatically 
classify themselves. For instance, 
pose I should want all the data I had filed 
about “Designing of Cams.” The relative 
index would give me the number 621,- 
835. By taking all the data of that num 
ber, which would be together, from the 
folder, I should get at once everything 
that I had ever filed on that 
When I came across anything that is ob- 
solete or useless, I just throw it away 


and thus keep weeding out the dead from 


subject. 


the live data. 

Of 
article contain 
another, on the reverse side. 
[ file the more important article under its 


course there are times when one 


will another, or part of 


In this case 


correct index and in the file under the in- 
dex number for the second article I put 
a piece of paper referring across, thus: 
621.187, see also (656.324). Or else I file 
the other sheets of the second article in 
their correct place and under the 


correct number on the margin the number 


write 


where the balance of the article will be 
found, thus: 

621.187 

(050.324 
The second number | always put in brack 


ets to avoid any error in filing 


If a page out of some of the larger 
mechanical papers is too big for the fold 
er, I fold it When there are several 
sheets to file containing one articie, | 
fold the corner and tear a double slot, 
which I fold back This I find holds all 
the papers together as satisfactory as 
clips and does not catch the other papers; 
besides it is cheape r Should one of the 


come filled, say the No. 621, I sub 


O21.1, 


folders be 
divide it into the first decimal, thus 


621.2, 621.3 and so on, and place the data 


in their new file. Should one of these be 
filled, through 
take the second decimal 
621.11, 621.12. If 
filled, | take up the 


come some tudy, 
then | 
thus: 


these 


special 
number, 
621.10, one ot 


becomes can 
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third decimal, then the fourth and so 


to any minute division necessary. O 
course as the data are always fully nun 
bered when filed, there is nothing to do b 
to put them in the correct new folder. T} 
whole system has not cost me $2 and 


giving satisfaction. Geo, P. PEARCE 





Hardness Standard for Hardenec 
and Tempered Work 


It is a pleasure to know that my arti 
in Vol. 30, Part 1, page 845, was amusin 
to at least.one person. Such is the fac: 
as indicated by Mr. Steel, in his articl 
on page 271. In my article I intended 
bring out three points: First, the uncer 
tainty of ordinary hardening-room met! 
ods, owing to their lack of standardiz 
tion; second, the unreliability of ordinar 
inspecting processes; and third, a sugge: 
tion for a comparative inspecting standar 
which, as far as I have been able to us 
it, seems to possess elements of merit 

Mr. Steel's can be considere: 
under two general heads. The first, tha! 
the hardening room has to-day a complet 
standard for hardening steel; and, secon 
that the file test is uncertain and unrelia 
ble. Thus the two articles agree on th 
point of the unsatisfactoriness of inspect 
ing hardened and tempered work by th: 
ordinary file test. Accepting Mr. Steel 
first general proposition that the harden 


article 


ing room has ample standards today 
there is, of course, no need of a compara 
tive standard, such as outlined und 


point three of my article. Therefore th 
point which is open to discussion betwe¢ 
Mr. Steel’s article and mine is whether o 


not the hardening room of today has sut 


carry on the worl 


ficient standards to 
properly. 

In my article I took the position tha 
hardened and tempered work should b 
the hardening and 


were finished. |] 


finally tested after 
tempering 


other words, inspect the finished produc: 


pre cesses 


of the hardening and tempering roon 
Mr. Steel seems to take the position th 
the hardening processes should be stan 
ardized, and this being done, the produ 


will be uniform and will need no inspe 


ng or testing whatever. Four element 
enter into the hardening and temperi 
of steel: First, the physical character) 


tics of the steel itself; second, the temper 
ature and uniformity with which the ste 
is heated prior to plunging; third, ten 
perature and characteristics of the plung 
ing bath; fourth, the rate of cooling of t! 
piece being hardened 

Now 
inspect one thing, the result, rather tha 
the factors t 


of cours 


it seems to me that it Is easier t 
things, controlling 
reach that result. Mr. Steel, 
knows that changes in the sulphur, pho 
phorus and manganese contents of ste 


four 


n carbon content will affect th 
He must. als 


for a give 


hardening properties 

















>G 

































































October 10, 1907 AMERICAN MACHINIST 529 
now that with a given chemical mixture made of separate pieces so they can gine for ry power purposes so 
thin piece of steel will harden harde: changed to suit tapping sizes of holes, that a casual g e will not tell it from 
1an one of considerable bulk. He must enable other than standard work to be ordi \ mpressor, but which, 
so know that a difference in tempera ilt with lr. M. LowrHian vertheless, ; a variable supply of 
ire of a very few degrees, at about the England it constant speed, while the fact that 
int of recalescence, will make material a speed is constant permits power to be 
langes in the hardness result. Also The Constant-speed Variable- en from the main shaft either by belt 
ange of a few degrees in the temper : g or by direct connection, as may be 
ire of the plunging bath will affect th volume Air Compressor preferred. W ve had such a combined 
sult. It therefore seems to me that it : ngine in servi for several months at 
a good deal of a problem to control all I have read with mu tt de vorks with which I am connected, and 
f these factors in the hardening room cription of the Nordberg variable-capac ke it y mucl The entire plant is not 
) that the final result shall be of uniform ‘onstant-speed air compressor, on page yet completed, so that the power feature 
laracter and need no final inspection ” 
In Mr. Steel’s article he Says, “W : 
ive first a given heat for every make of i} 4) 
teel, and second, a given heat for every a WSS i) } 
See | i 4) 
rade of that make.” Will not Mr. Steel ——_ i = 
, , P ~ Ss = 
<indly take up two or three of the stand Wh" . 
rd brands of steel and give us the pre — 
se heat for each brand and for each 
grade of that brand? I am sure that this 
nformation will be of great value to th« 
readers of the AMERICAN MACHINIST Ss N 
A. L. Pratt | | 
Facing Cutters and Arbors <e | \ 
>) x i ~ < | | \ 
[he illustrations show two sample ar } ~7 
bors with facing cutters for facing around : en) .S Snell } 
It holes and similar work, and the ac a 7 | 
. e 2 -— — 
< PAR yENG list gives dimensions s0f a set ‘ a y 
f these from % to 2 inches diameter 
vhich are in daily use in our works ACING CUTTERS AND ARBOI 
is not been xcept for some minor 
\ ‘ 6 % rposes as yet; but one of these purposes 
is been the driving of an electric-light 
B ' 1 ! 1 y { ; enerator, with satisfactory results 
When our present plant is completed, 
: he ore-wasl machinery will be driven 
. ; " 7 . ; n a jack shaft, belted directly to the 
v-wheel of the compressor, and the cen 
D % * li fugal pump for the water supply for the 
vasher will be driven from the same jack 
I aft 
Che p dis gainst combined units 
: this d ipti quite widespread and 
' 7 g ly t ble; but in the present 
sé es for mining appli- 
G bg : ‘ ‘ tion, the ore-v ng plant and the air 
mpre ! 1 rule, always run 
a ultanc r if the air compres 
wert there would be no 
| t rills and consequently very 
, ™ | th re mu . § that the vasher 
} t be led because such ore as 
ix l < , mined ld tored between the 
ind t ‘ er in the car rom 
, latter point. If, on the 
er were unable to 
EG HeTE = not make much, if 
: N N N such storage re 
. mall and the mine 
PROPORTIONS OF FACIN( ERS AND ARBOI wn. so would not 
be collee P ic of tended of ' lt : er words, if we had 
ed into its place after the slot R for t id it has ¢ r advantag \ gine and ait oon 
cutter N is mad [he face of this do not mention, but w are s a, oe isually be compelled 
ir is then ground true with the arbor mes important, parti f mining p when the other did, this being a 
[he cutter N is centered by a turned k, for which it is very 1 to be ap where the | dice against combined 
jection S which fits into the collar P lied These consist in the fact that t loses its f On the other hand, 
[he bushings 7 (which are hardened) r compressor may be 1 wit nportant advantages are gained. 
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In the present case, if we had been con 
pelled te LIS eps ‘ impresso nd 


power engine, both of them would have 


been too smal to be ob 


dened with the lack of economy of 


units. By combining the two the e ot 
the unit was such that we could ive a 
Corliss engine, steam jacketed; by run 
ning it condensing is we expe to do 
we sl Secure t very esp tabk degree 
of economy, while the rst co both of 
machinery and installation | the main 
tenance and attendance cost are con- 


siderably smaller than they would be for 
two units 

We have installed only the high-pres 
sure side of what will eventually be a 
compound two-stage machine, the high 


pre linder giving power enough to 


drive the high-pressure air cylinder as a 


single-stage machine and suff 


giving 
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exponent 3 
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suspect t 
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number 
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ven with the naked eye. But it 


there 
leit off. 
as stated 


hat was an 
This would 
some 


3,00 ),- 


+ 1] 
mes OO SMall. 
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Making a Shaper into a Plain 


Miller 


Having a lot ot lling-machine work 
to do and not being able to get a miller 
for the purpose, I built the attachment 
shown with this, and it has been in con- 
stant use for some time Although con 
vertible, this is very easily charged and 


: 
has proved very 


change ft 


indeed 


om shaper to miller, all 


iseful 


that is necessary is to take off the nut 
on the reverse shaft This will let the 
reverse lever swing out of the wa t 1 
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1 
} 


het on the 
of 


feed screw is then 


feed 


ratc 
wanted 
its 


the amount 
The 


shown in Figs. 1 


capacity in two capacities 

ing part is that the complete cost of 

49 
Joun 


‘fi 


struction was only 
D. MILL 


Short-cuts to the Solution of 
Mechanical Problems 


\fter seeing the 
the subject, | 


nk 


on above wonder 11 


apology from is not due the r 


of the 
it. As it is customary to let the instiga 


last word, | 


f a discussion have 
M 

I had thought 
many people who knew the multiplicat 


uuld= tell 


the 
Hamilton 
that 


reply to O 
there were a ol 


and c¢ offhand how n 
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and 2, and the interes 



































FIG. | AS A 


cient amount of power for the other work 
we have in view \ little later, when we 
need more air, we shall put in the low 
pressure side, whi vi g1\ is. thre« 


times the quantity of air 


quantity of power fr in shaft, 
with, of course decided ing se of 
economy over our present half unit 

Our opinion is that unit of this type 
is practically perfect for such conditions 
nd ha minimum of disadvantages and 

maximum of advantages neidentally 
wi ve taken diagrams ot nery 
in actual operati ust ab perfect 
« ( Wi! \ cl 


Joun J. Smita 


How Many Atoms in a Cubic 
Inch of Copper ? 


L t n page 360, the state t tha 


ther I 60,000,000 atoms of <« 


that metal, which would be 


pull out the shape read or ram L his 
done Oo d put e milling 
the im 3] l Ss 
Ni xt I Mt d plac tn 
nN neg ved I rave [here 1s a 
stud underneath that holds 1] ist ihis 
sam id holds the bed on thi rriag 
he being a tong \ mak settin 
auick t slot « t shaner 
4 
put t vy wi shafts 
vi cone pulleys wit different 
weds, driving dow vith q er-turn 
1 t By put re ( ) l s 1 the cc ) 
ng, the ndling of t id facilitated 
ae 4 be ¢ { es id 
Cll ] 
| feed 1s t ; es er ] 
feed ersing W1 { trok f e ma 
( The f ( the feed f th 
shape cs t 1 the way ound 
being stopped by t p on e sid f 
n 1 [ remove this pin and 
ts place put a stud; so, whe sing 
mull emove the stud; the fricti disk 
revolves aro ] necting-! t 


AS A MILLING MACHINE 
6 times made, but who « 
without res to pencil and pap 
uch 6 n tiplie lL hbv 6 was l 
if | told the wav by whi eV 
multiply ¢ by 6". just as readily as 
ld multiply 6 by 7, 1 was doing 
S ce J vided they ever w ed 
ply ¢ hy 6 r any ot 1 
halt by self 
OT ¢ se if | dk WW 
thing \ ( nbrac dl 1 
2a nd that ever 
What © 7 nN i meant ane ] 
p ’ is head d 
Sf CK s ] ( 
the I w ive Ie 
, Rp suppos 
wl ? } nf? 
nv ad Q () ) 
he \ g ‘ know 
or 1 Vol . if f | 
, t expected 
re s ideas ut 
ever sed t nan s eas 
\ d never een | 











man 
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red 


iven distances, 





tober 


perhaps 
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Unless Mr. Hamilton in 


mo 
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an 


Joun |] 


1 maybe others 
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new movenr ts tor 
tic machine, we wish 
a number of springs 


to get a 


being 


was 
which, on 


igs 


number of 


an intricate au 


accurately 


d to 
Che end de 
different 


tretched certain 


would give certain defin 


a number of 
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being carried Che long « of the m t 
15 graduated with 32 divisions ches proach 
to each major division engt! ft In the 
these divisions is equa the distance of hat t 
one pound from the « t nd als be ex 
the distance from this point to the cen ess n 
ter of G hus, as the s f the weights tainly 
‘sed ranged from 2 pow ce, the t wi 
difference or chang er springs 
could be measured dow t 32 of an tamp 
ouncs Che hook bar N is made of suc be n 
a length as to make the figures engraved wil 
on it, reading from the top of b ij perat 
show the amount of separati of the every 
hooks. The bar may be graduated to any would 
we 


de gree of fineness requires 




















te powers or pulls. Also 
prings was often required of the same For ease in telling when an accurat 
strength undet e€ same tensional dis balance has been obtained. a pointer was piate 
nee xed to the stud F, wl could be read fate 
cation 
j - \ ter 
| E ime 
UE { 2 i v ) il J Ing 
D 4 M fOng 
J +} ‘ 
lly 
a) ; ere 
; 6 he 
c 
r 1 te 
N 
r 
\ 
P qu 
len 
vo 
i Ly S 
. Ne ESTING FIX RI 
; 
machine designed for this work ft diz gh a f 
s proved satisfactory and combines flex glass, as show I d out 
ility with accuracy to a surprising de s indicat 
( he illustration does not pretend t rhe spring to be weighe« placed over quit 
fully detailed drawing, but it shows 1e hooks on / laving pre 
working of the device The following been sct at the re , ce bv tight dm 
.planation will serve to make it cl ning the set-s w S veight (not 
The body casting 4, which is held firmly own) is then move g e bar until ww: 
the box or table B by screws, bolts « e pointer res en the p 
ther suitable means, has a round bas necessary to ex pring vy be 
square column projecting upward read off by the p ght 
its cente1 ( long t leg car the balancing art guid has a 
gt guide s rip ¢ On the top t the ert slo ‘ £4 ha 
mn it D r¢ tw \ b cks one cing t t er o ¢ 
side of ¢ balar og al They pater oO ‘ | 
go-degree V's and e tastene t ncing é d 
p of the colun W suitable screws ot! nd 
dowels Che balanc 1g n / pry S tf Gg 
e wedge-shaped block {°, whicl cks RK 
€ \ bk KS T f) r vedge S p 
( ilso carr the balancing | Iti | d i} ji : ~ 
—- * ’ Multiple-drill Jig—Amusing Shop 
ing swivel V-block, as it is fit Experience 
| bearing 
+ 1, ‘ 4 
ty \ ite ( 
S| 2 t \\ s yr welg d iple-d +4 , 
\ st put int machine the H. Wood, I fail t 
l of t 1 g s read res int dey S 
( Velg i \ I pose f nv Q +7 
I ing luplicate parts w | 
t balance of t rm when 1 l is nd accut \ pl [ 
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Is the Inverted-V Type of Lathe 
Bed All Wrong ? 


It seems to be settled that the English- 
man will not see anything good in the in- 
verted-V type of lathe bed as commonly 
made in this country. The merits of the 
Hat versus the V-top type of bed have 
been discussed pro and con for forty years, 
hut we do not recall seeing any such 
wholesale condemnation of American prac- 
tice as the one which we find in a recent 
chapter of a valuable series of articles on 
machine-tool design which is now running 
in the Engineer, from the pen of Professor 
Nicolscn, whose name is well known to 

ur readers as the author of the cele- 
brated Manchester experiments on high- 
speed steel. 

The professor begins his discussion by 
the statement that the inverted-V bed “is 
in early type of bed discarded in this 

suuntry [England] and often called the 
\merican bed.” He follows this with his 
statement that “with the exception of Wi 
liam Sellers & Co., the inverted V is as 

xclusively used in America as the. flat 
way is in Britain.” In this latter sup 
posed statement of fact he is wrong, as the 
lat-top bed is and for many years has been 
used by other American builders beside 
William Sellers & Co., for lathes of large 
size—his statement being substantially tru¢ 
is applied to small and medium-sized 
lathes, but very far from true as applied 

» large ones 

The extent of his condemnation of the 
V bed may be gathered from a few quo 
tations: “It is easy to prove mathemati 
cally that wear must take place at about 
ten to twelve times the rate with the in 
verted-V guides that it will with flat-top 
cuides.” He then disposes of the claim 
that the V type is superior because of its 
freedom to adapt itself to the bed and in 


lulges in some fine sarcasm at the same 


time by saying “It will therefore be 
very necessary that the V type of saddl 
should be ‘free to adapt itself to its bed!” 
ind he finally sums up his contention and 
delivers himself of more sarcasm by say 
ing that “The only valid argument 

ior of inverted V's is in our opinion 
that the operator cannot sit upon them! 
It occurs to us, however, to suggest that 
this might be obviated in the case of flat 
yp guides by supplying wooden boards 
irmed with Swedish nails inverted and in 
upon their being kept upon the 


} 


tlat bed. Taken all in all, the inverted V's 


ippear to us t be one of the crudest and 
most imperfect devices yet applied to ma 
chine tools.” 
Here, certainly, is sufficiently pro 
uunced condemnation to call for an 
answer. * Passing by the general capacity 


f American lathe builders and_ their 
ibility to discriminate between a good and 
1 poor thing when the ratio between them 
is ten or twelve to one, we have the 


further fact that among such builders are 
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several who are of English origin and who 
were raised upon the English bed, but who 
persistently continue to manufacture the 
\merican type. It seems to us that when 
their practice is assailed in this manner, 
it is for them to prove the reason for the 
faith that is within them 





The American Boy and His 
British Cousin 


Again there is sad news for the Ameri 
can boy and his friends, according to a 
special cable despatch in the Sunday Sun 
From this despatch we learn that an 
American millionaire manufacturer in an 
interview in London stated that he was 
going to take a number of English boys 
back to America with him and teach them 
the nail-making business in his factories, 
it being his belief (so runs the interview ) 
hat the English youth when properly 
trained, makes a more efficient mechanic 
than the American boy. Says this “mil 
lionaire manufacturer” 

“There can be no question about Eng 
lish boys being superior to their Ameri- 
can cousins from the standpoint of will- 
ingness to work and to remain at one 
trade. In learning a given trade they 
master every detail and turn out to be re- 
liable men in whom employers can have 
every confidence 

“The American boy has no intention of 
working hard, at any rate for any length 
of time. He wants to get rich quick. He 
has not the patience, perseverance and 
pluck of John Bull, Jr. He looks for a 
new job every few weeks, aiming always 
to find one with the minimum labor for 
the maximum wage. He has no desire to 
earn his livelihood by the sweat of his 
brow, but seeks a junior clerkship, prefer- 
ably in the offices of insurance companies 
or in law offices and banks.” 

It is quite unnecessary for us to char- 
acterize the foregoing as sheer rot; it will 
be recognized as such by all who read it, 
and by the English boy himself, quite as 
readily as by his cousins on this side of 
the Atlantic. There are all kinds of boys 
in America, and just as many varieties 
in Great Britain. Of those of either na 
tionality who enter machine shops and 
ther manufactories, some will develop 
into skilled men and others will prove 
failures, a situation which is common to 
ll lines of occupation whether mechanical 

not Chat the American boy in the 
shop is a specialist at dodging hard work 
ind lacks the qualities of patience, perse 
verance, and pluck, will be denied, we be 
lieve, as cheerfully by his foreign cousins 
who have worked with him, as by his 
American associates. We believe, also, 
that his opportunities and willingness to 
master the details of his trade are quite 
as pronounced as are those of the boys 
of any nationality That he is given, as 


a class, to seeking such openings as a 
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“junior clerkship” (whatever that may be) 
may also be safely denied we think 
Is it possible that someone has _ been 


“stuffing” the Sun’s London correspond 


ent? 


Does It Pay to Write ? 


On page 384 w gave a tew sugges 
tions on this topic and illustrated our r 
by one two specinc cases 

then another one has come to our 





a somewhat similar nature | 


follows In 


notice of 
facts are as the year 1897 
an article was contributed to the journal 
yf the Franklin Institute, 
in the February number 

e New York Sun reprinted this arti 


in full, 


iread 


whicn app 


On February 15 


with impressive headlines. O: 
on foremost 


same day 
newspapers of Philadelphia copied the 
Sun's reprint in fu 


1 


On the following morning the 


eived a request from one of the dailies 
of Philadelphia to contribut 
l industrial, econ 
No restrictions were plac 


artic] 


ticles on 
tific subjects 
length of 

nor subject, except that they 
fall 


As the proposition did not inte 


on the 
delivery, 
should in the general 
tioned 

fere in any way with the author's zu 
ccepted it tentatively, and 


hirst editor li Was printe 


1897 This co ion tte { 

period of a litt over tw . s d 

which time 768 editorials o1 =?" mi 

of topics were print l | ey r 

emolun . eeded $2000, d ] 
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The Accuracy of Pressure Gages 


' , 
Some highly interesti test f pr 


were recent] mad t the 


gages 


British National Physical tory at 
ie instance of the Mar t Steam 
Users’ Association. For inexplained 


ison the gages test d of being 
llected in the open mar r which 
imstances they would fairly rep 


nted commercial gag supphi 


s 
- 
f 


makers for the pur; ft 

doubt! nt su 
and perhaps the best tainable in 
At 


what 1s possible 


| hence they 


truments the sar t they 

with gag t the usual 
Bourdon spring type and as far as théy g 

results are 

\ total 


| of ten gages w biected to 


eminently satisfactory 
ite exhaustive tests, of w! there were 
several series. Th rst ympared 
the readings of the gages with a standard 
recury column, and t series the ex 
error found in 
ss than one pound pe: h in 
gages running up to 1 ling f 200, 250 
300 pounds, this er ng t 
of seven of the ten x niformly 
the safe side—that t ! ling be 
g a trifle high. 
ie second series of 
leve lop the effect of ter I I tl 
es, which were } 
ber maintained at ten rature of 
| Under these tests t gag 
| to read unif 


sing with the pressure to maxi 

of between 5 and 6 pounds at the 

of the scale In view of the fact 
t many gages work in an elevated ten 
ture, our contemp , 


we obtained 
the hig] 


often h beet 1 


“ hich 
gygests that 


may very 


between bi 


stance that could not detected by 

versing the gages at the tw nds of tl 

as the conditi peratur 

ld be reversed with tl ersal of 
vaees 

he third set of test ted t the 


ffects of vibration, a1 pparatu iving 


n made by which the «x \ 


many as 725 


ited as 
h a distance of 

gh larger dist 

d number of vibrat S 


had th 


orde T 


yes 

ed in 

on, and with tl 
s found to pré 


reading whatever. ( 


ed widely in tl 


With the complet 
the gages w 
| tests in ord ' 


if any, 
severe usage, and 
rmine the effect of back | t ! 


the mechanism. It 


moti 


take I 


the gag ired 
temp { tests 
r t of lost 


spect f boul mies, 
ind whl t 0 l¢ d 
to abov ire | t 
a tl y Vv in 
portant to k 
i g he ‘ ' P 
ially k1 | ntain 
their accur ‘ \n at 
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for if rd i ' ‘ Pee 
an appreciable ert t " 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A Handy Portable Grinder 


ses of flexible shafting are many 

ime ried, from the driving of the den 

tist trument of torture up to heavy 
grinding and power transmissions 

One of the neatest applications 1s in 


onnection with a little portable grinder 


ade by the Coates Clipper Manufactur 
o | pany. of Worcester, Mass., which 
kee tl hafting that drives it 

















LATEST 


hat dies do not have to be removed to 


grind out wrinkles, which sometimes 


occur, and a lot time is saved 


Che 


tric 


grinder is run either by an elec 


of flex 


other 


motor *on the other end 
ible shi 


but 


ift, by 


the 


rope drive or in 


any 


way; multiplying device enables a 


high surface speed with a small wheel 


and enables work to be done very rapidly 


Che illustrations give an idea as to the 
size of the tool and some of its uses. 
Others will suggest themselves, such as 


center grinding by using in the tool post 





INFORMATION 


[he action of the mechanism is as f 


lows The sliding bar which carries tl 
shifter fingers has mounted upon it 
lever or double bell crank; to the end 
its long arm the pull cord is connecte 


and at a point nearer the center ther 

a pin acted upon by a compression sprins 
bell its norm 

position and also locks the shifter bar 

the ends of the stroke. 


which keeps the crank in 


The tendency 
for the center line of the spring to man 


tain a position intersecting the axis of 

















with compound rest. Conditions will 
determine what motive power it is_ best 
to use 
Electric motor outfits are furnished for 
direct current from 110 to 500 volts and 
for 110 volts alternating, either having 
advantages over any other form of drive 
In most cases 
There are many places where an outilit 
of this kind will save its cost in a very 
short time By its use a very efficient 
cutting speed is obtained from wheels 
one inch in diameter and even smaller 
i HE GRINDING ATTACH MEN 
. A Belt Shifter 
It is called t Flexible Speed Multiplying 
Grinder, because the grinder head cor 
ins multiplying gears which run in o1 By means of the belt shifter illustrated, \ BELT SHIFTER 
! increase the speed & times; so machine is either started or stopped by 
that with a motor running 2500, you get pull on the handle attached to a single bell-crank fulcrum pin Assuming 
1,00 ninute at your grinding line (Samson Spot Cord is usually furn- the device is in the position shown i 
et e grinder is so small it will go ished), which may be located in a position cut, with one wing of the bell crank 
in the t post, as shown, or can be held) most convenient to the work. The parts, gaging on the upper pin fixed in the bas 
in the hand for finishing up metal pat with the exception of the support and plate, the effect of a pull on the cord 
terns, cleaning up cast gear teeth or for base-plate, are of pressed steel [he first to draw down the shifter bar so th 
nishit ip drop-forging and other dies. shifter is clamped to a pipe screwed into _ the left-hand notch is disengaged from tl 
In all of this work the grinder is car i ceiling flange, and is adjustable from 5 lug on the casting, leaving the bar free t 
ed right t piece to be ground, so to 16 inches from the ceiling move: the wing of the bell crank acts 




















SED IN THE TOO! 


POST 


FIG, 3. USED 


ON DIE WORK ON THE BENCH 
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the right, the center of rotation Sf on a bench. an iron pedestal may be had. 
bell crank moves over to the right of The drill holder has steel fingers whicl 
rtical center line and the spring enter the grooves of the drill and hold 
vs the bell crank to a position th iit firml t the pot nd the setting of 
rse of that shown, ready to be shifted the shank gives the rop nk nd 
by another pull on the cord; the clearan This t btained 


it the right-hand end of the slid from A. N. Frecker mn 95 Liberty 
engages with the lug on the bas« street, New York Cit 
the bar in position —_— 
ll be noted that on the lower edge : : 
snap ange Argan 9B erage a A Universal Joint 
ed farther apart than those on thi ns 
eda As sent out, the shifters are hig 
sted for 2-inch belt, but to adapt them = “'rous 
inch belt, the sliding bar is turned 
bring the other notches into ac 
lhe fork fingers, as well as th 
ng bar, are reversible, and the former 


‘ 


idjustable in position. The base-plat 


1 be clamped upside down if desired, 
; 1 oe s 
and the cord run upward, over pulleys, 


to any desired point The “Pullet 
shifter is made by the L. & D. Com 
8&8 Broad Street, Boston, Mass 


Small Tuia-dll Coladin 1. THI 











—— re the forks, C is t ter block, 
nall grinder shown by the half- the pin, and S are the two screws, set up 
lriven by a motor which will opet against the pin to hold it in position and 

m a lamp socket, and has, besides keep the parts assembled he pin and 
Irill-grinder wheel, a 6x34-1inch emery the screws are the pivots of the joint. Six 
which may be used for tool sharp pieces, quite plain in shape but requiring 
g or any light grinding It also tine workmanship in ther ke-up, con 





























be obtained for belt drive, and transmitting the power, are directly op 


hment for cutter grinding may be posing or balancing each her and also 
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A patent process called “sheradizing” 
is reported to make iron and steel rust 
proof, and besides coating iron and steel 
better than the ordinary wet galvanizing 
method it has the added advantage of 
being capable of being brilliantly polished 
In the process zinc dust is placed in a 
cylinder which has been brought to a tem 
perature of 400 to 500 degrees Fahrenheit ; 
that is, below the melting point of zinc 
The articles it is desired to “sheradize”’ 
are put into the cylinder, which is then 
The zinc in this process is not 
actually melted, but forms an_ alloy 
through the surface of the articles absorb 
ing the zinc, and then a coating covering 
the whole visible surface is deposited to 
any desirable thickness. Articles thus 
treated are said to have an even and ad 
herent coating which wears excellently 
and does not strip, and that by the use of 


revolved 


a lime mop are easily polished. It had 
been found that the use ‘of the wet gal 
vanizing process upon articles on which 
threads are cut made it necessary after 
wards to recut the threads. This, it is 
claimed, is obviated in the new process, 
thus avoiding both the additional work of 
recutting the threads and also making the 
threads themselves rust proof Another 
advantage claimed is that because articles 
are not heated to a high temperature the 
temper of the steel is little affected, whil 
its tensile strength and that of tro 


mains the same 


Personal 


S. H. Bullard, vice-president and sales 
manager of the Bullard Machine Tool 


Company, Bridgeport, Conn., sailed on 
October 3 for an extended business trip to 
Europe. 

Louis H. Morgan, recently manager of 
the Ridgway Machine Company, and 
formerly superintendent of the Pond plant 
of the Niles-Bement-Pond Company, is 
now connected with the Vandyck Chur 
chill Company, of New York, Philadel 
phia and Pittsburg 


Business Items 


The Hess-Bright Manufacturing Company, 
Philadelphia, Penn., has opened an office at 
1313 West Street building R. D. Macdonald, 
manage! 

The Ridgway (Penn.) Dynamo and Engine 
Company, has reopened its Chicago sales of 
fice at S24 Marquette 
Hickok is in charge as manage! 


building I Ss 


The Watson Machine and Tool Company 
Bethel, Vt., has been incorporated for the 
purpose of perfecting inventions, designing 
and manufacturing automatic machinery 


The Vandyck Churchill Company, of New 
York, Vhiladelphia and Vittsburg, has on 
cluded an arrangement whereby it will 


represent the Cleveland Crane and Car Com 
pany, exclusively in the New York and Phil 
adelphia territory, 


The Standard Roller Bearing Company, of 
Philadelphia, Penn., has increased its capital 
of $3,500,000 to $5,000,000 


Large additions 
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are now being made to the plant and equip- 
ment for the purpose of enlarging its de- 
partment for the manufacture of roller bear- 
ings for shafting hangers and also for the 
establishment of an entirely new department 
for the manufacture of roller bearings for 
trolley cars, 





Trade Catalogs 


Wile Power Gas Company, Rochester, N. Y, 
Catalog describing suction gas producers. I] 
lustrated, 20 pages, 6x9 inches, paper. 

The Heald Machine Company, Worcester, 


Mass. Catalog of cylinder and _ surface 
grinder. Illustrated, 24 pages, 6x9 inches, 
paper. 

The L. & D. Company, 624 Broadway Ex- 


change building, Boston, Mass. Circular il- 
lustrating and describing the “Pullet” belt 
shifter. 

The Henry & Wright Manufacturing Com- 
pany, Hartford, Conn. Catalog of ball bear- 
ing drill presses Illustrated, 54 pages, 
6%x8% inches, paper. 

The E. F. Company, 
Mass. Catalog No. 6, describing screw cut- 
Illustrated, 82 


Reece Greenfield, 
ting tools and machinery. 
pages, 4%x7 inches, paper. 

The Adjustable Collet Company, Cleveland, 
Ohio. Pamphlet describing A. C, combination 
drill chuck and adjustable collet chuck. 11 
lustrated, 4 pages, 6x9 inches 





Manufacturers 


rhe Berkley (Va Ice Works will build 


a 50-ton ice plant to replace one recently 
burned 

Alfred C. Haines Philadelphia, Penn., 
glass manufacturer, will erect a new $50,000 
fuctory 


The plant of the Diamond Match Com 
recently burned, 


pany, at Lyonsville, Cal., 
will be rebuilt 
The plant of the Atwater-Nelson Buggy 


Company, Thomaston, Ga., was destroyed by 


fire It will be rebuilt 
rhe City Ice Company, Cuero, Texas, re 
ently incorporated, will erect and equip 


uuildings at a cost of $12,000 

The plant of the Standard Cordage Com 
pany, of New York, at Chelsea, Mass., was 
burned, causing a loss of about $40,000 

The National-Acme Manufacturing Com- 
pany, Cleveland, Ohio, building screw ma 
hines, is erecting an addition to its plant. 
The Greenfield (Mass.) Light and Power 
Company has awarded a contract at Deer 
field River for an electric power plant to cost 
about $10,000 

The Nashville, Chattanooga & St. Louis 
Railway has awarded contract for the erec 
tion of roundhouse and machine shop at 
Bon Air, Tenn 

The De Vilbris Plier Company, Dundee, 
Mich., has been organized to manufacture 
patent pliers Capital, $100,000; president, 
I’. W. Gradolph 

rhe Rochester (Minn.) Pump Company is 
being formed with a capital of $50,000. J. J. 
Reiter, John W Hendricks, William Enke, 
ete., are intorporators 


The Patton Vacuum Evaporator Company, 


of Springdale, Ark., has filed articles of in 
corporation The capital is $150,000. Wil 
liam J. Vatton, president 


The Missouri, Kansas & Texas Railway) 
will erect car buildings, shops, roundhouse, 
etc., at Smithville, Texas J. W. Petheram, 


Dallas, Texas, chief engineer 
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The Gulf, Colorado & Sante Fe Railwa 
wilh erect shops, roundhouse and depot 
San Augustine, Texas, C. F. W. Felt, Ga 
veston, Texas, is chief engineer. 

The Princeton (W. Va.) Power Compan 
lately incorporated, will establish an elect: 
power plant at a cost of $25,000. Ss 
Evans, president and general manager. 

The Lake Shore Canning Company, h 
been organized at Sheboygan, Wis., and 
plant will be erected at Sheyboygan Fall 
Herman Schreier, of Sheboygan, is at tl 
head of the company. 

The Nelson Manufacturing Company, Wi 
mar, Minn., has been incorporated with a ca) 
ital of $600,000. A plant for the manufactu 
of hay stackers, gasoline engines, autom 
biles, etc., will be erected. 

The Blue Ridge Bending Company, Leno! 
N. C., recently incorporated, will erect 
plant for the manufacture of bent rims f 
wagons, carriages, farm implements, et 
J. R. Powell is manager. 

The Lexington (Tenn.) Machine Wor 
has .been incorporated with $15,000 capit 
stock to operate general repair shop an 
build steam engines. Incorporators, H. |! 
Graper, W. T. Watson, etc. 

The Michigan Motor Castings Company h 
been organized at Flint, Mich. as a bran 
of the Detaroit Stoker and Foundry Con 
pany A building for the manufacture 
automobile castings will be erected. 

The Aden Axle Lubricating Company, ha 
been incorporated at Greensboro, N. C., t 
manufacture a device for lubricating bugg 
axles. Capital, $25,000 Cc. M. Vanstory 
president, Joseph Aden, general manager 





Want Advertisements 


Rate 25 cents a line for each insertio 
{bout six words make a line. No advertis 
ments abbreviated. Copy should be sent t 
reach us not later than Friday for the ens 
ing week’s issue. Answers addressed to ou 
care will be forwarded. Applicants may sp 
cify names to which their replies are not 

be forwarded, but replies will not be re 
turned If not forwarded, they will be «d: 
stroyed without notice. No information giv 
by us regarding any advertiser using 
number Original letters of recommendat 
or other papers of value should not be i 
closed to unknown correspondents. Or 
bona fide advertisements inserted under tl! 
heading. No advertising accepted from a 
agency, association or individual charging 
fee for “registration,” or a commission 

wages of successful applicants for situatior 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York 
Caliper list free.E.G.Smith Co., Columbia, P 
Clockwork Larchmont Mfg. Co., Lar 
mont, N. Y¥ 

If you use small gears in large quantitie 
write Berry and Parker, Erie, Pa 

Want to buy a screw cutting engine lat 
at once, 2680 E. 61st St., Cleveland, Ohi 

Will buy or pay royalty for good patent: 
machine or tool. Box 282, AMER. MACHINIS 

Automatic and special machines design¢ 


E. A. Johnson Co., 28 Second PI., Brook!y: 
N. ¥ 
and manufacturi! 


Special machinery 
23 Platt St., Ne 


plants. Albert Pott M. E., 
York 

Light, fine machinery to order; models ar 
electrical work specialty, E. O. Chase, Ne 
ark, N. J 

Wanted—Orders in quantities for bra 
castings from \ to 2 Ibs. in weight. Box 454 
AMERICAN MACHINIST. 

Special machinery accurately built. Sere 
machine and turret lathe work solicité 
Robert J. Emory & Co., Newark, N. J. 

Wanted—Energetic steel or machine 
salesman as manufacturing partner in 
tral States. Box 497, AMERICAN MACHINIS 
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Special machines designed and built; du 
icate parts, model or experimental work, 
Mantle, Park ave. and 129th st., New York 
Special machinery and duplicate machin 
arts built to order; tools, jigs and expe) 

ental work; complete modern 


equipment 
Mfg. Co., Amsterdam, N. Y. 
Multiple drill for drilling flanged 
flanges; 10-ton traveling crane 
ft. span; tapping machine for pipe fitting 
d flanges. Materne Mfg. Co., St. Louis, Mo 
For Minneapolis and St. Paul territory 
inufacturer’s agency for any meritorious 
or machine, saleable to machine shop 

de; we can sel! it if its “right.” Roy Ma 
inery ¢ Minneapolis, Minn 

Apprentices and othe:s wanting to pass 
examinations as licensed engineers need Tul 
Handbook on Engineering A library 
one volume of 1000 pages, $3.50 Hill 
lishing Co., 505 Pearl St., New York 
\ large English tirm of machine-tool 
ter having showrooms and offices 
Great Britain, France, Italy and Japan, 
intine good agencies for machine tools 
kinds Apply Box 189, AMerR. MacHu 
Investments that pay, the books that give 
1 more knowledge than your job requires 
can tell you the ones you need if you tell 
your specialty; send for our 168-page cat 


Hill Publishing Co., 505 Pearl St., 


MacCordy 
Wanted 
ttings and 
S 
cle 


s 


im 
in 


of 


Ss, 


we 


Y 
Machinery built to order and by contract; 
cial parts made; gear cutting, automobile 
pattern work, punch press and screw ma 
work, tools, dies, etc Blair Tool 
Machine Works, West and Morris Sts., 
w York City 
Wanted 
ly for 
can refer 
i-grade 
nstrate 
ide of 
RICAN 


nd 
ne 
| 


work, 
turret 
known 
the market to de 
to do the highest 
work. Box 386 


machine 
and 


well 


High-grade 
screw machines 
to a very 
tools now on 
that we are able 
interchangeable 
MACHINIST 
with us to do 
we are thoroughly 
of machine work, including 
nes and punch part tools 
gn and build special and 
hinery, also automobile and 
engines, Forest City Specialty 
Co., of Rockford, Ill 
Rent at Yonkers—A 
ated 300 ft from New York Central 
depot and 600 ft. from Hudson River boat 
nding. fuilding in perfect condition with 
complete equipment of drive shafting, 40 
P. Engine, 80 H. P. Boiler and Dynamo 
complete lighting. Floor space 13,000 sq 
together with 2300 ft. of yard room 
a fire-proof in offices Box 
Yonkers, N. Y. 

Wanted—An interest in a 
ate sized machine shop, by a gentleman 
lr a general knowledge of the 
who will have a small amount of 
of rather high grade to 1; buildings 
of recent construction, detached and hav 

considerable vacant land for future ex 
isions; tools and equipment must be fairly 
modern; location on main line of rai 
road preferred; must in a good labo 
market: all communications must be consid 
ered confidential by both parties sox 464 
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INDIANA ons for larm wagon gears state age and 
General foreman desires to change posi experience Address Supt Wagon Dept 
tion: experienced in designing Box 488 Studebaker Bros. Mfg. Co., South Bend, Ind 
AMERICAN MACHINIST KENTUCKY 
MICHIGAN Wanted—Business managet for machine 
American, mechanical engineer twenty shop, representing an investment of $100,000 
nine, seven years’ experience on machine ‘'"% 4 city of 175,000 inhabitants, located in 
tools and hoisting machinery wishes to UJhio; desire man who can invest $10,000 
change; location preferred, New York o1 Address, with references Manager,” Box 
Pennsylvania Box 481, AMER. MACHINIST t42, AMERICAN MACHINIS 
NEW JERSEY MASSACHUSETTS 
Automatic and special machinery designs Wanted—Operators on Gleason gear pla 
age 36; 20 years’ shop and drafting room Ss. Boston Gear Wks., Norfolk Downs, Mass 
experience; first-class ability Salary $2000 MICHIGAN 
at liberty Dec. 1 Box 459, Amer. MacH Owing to increasing business we are cot 
NEW YORK stantly in need of first iss machinists both 
Mechanical draftsman wishes _ position for floor work and tools, also first-class 
Box 499, AMBRICAN MACHINIS? molders, For further particulars address Wn 
Mechanical draftsman; experienced on the Hill & Co., Kalamazoo, Michigan 
design of general machinery; technical man NEW JERSE) 
with shop experience jox 495, AM. MAcH roolmaker wanted; must be accustomed ft 
Draftsman, practical man, 3U years of age die work otey Organ ¢ Garwood, N. J 
with experience on fine machinery desires Wanted—aAn assistant mechanical enginee 
position ; technical graduate Box 171, for a large textile plant technical graduate 
AMERICAN MACHINIST with shop experience, preferred; age 25 t 
Superintendent or general reman fo 10; good salary to the right man tox 474, 
light, interchangeable work resourceful AMERICAN MACHINIST 
wide experience; gilt edge references Box NEW 
17s AMERICAN MACHINIST Wanted —< tent hinist foreman 
Position wanted by expert tool and in shop doing general isiness in new machine 
strument maker; age 35; electrical, scient and repairs Box 477, AMI MACHIN! 
aia tae 7, experimenta: Work ; any Wanted Draftsman amiliar with steam 
cation OX 493, AMERICAN MACHINIS1 pumps, ai compressors nd steam engines 
Man of ability, with technical training and and acquainted with best American pract 
experience in mechanical, electrical and com mechanical engineer who has had shop ex 
mit ial work, wishes permanent connection perience rreferred location of works, New 
with reputable c@ncern in New York City as York city Address stating g experience 
secretary or manager Box 479, AM. Macn ind salary desired >» be wo Am. Mac 
Superintendent or assistant technica : OHIO 
. . ge WV é years experience . Wanted lDraftsmar experienced on heavy 
nist and toolmakei 4 years as designe machine tools, part \ ng mills above 
ft special machinery tools, fixtures, « cix fee give experiences and salary wanted 
present in charge of drafting room Box Box 384. AMERICAN MACHINIS1 
14, AMERICAN MACHINIS1 
Wanted l st iss yvundry superintet 
Young man, one of my most reliable ’ dent for machine molding grey iron foundry 
vears old graduate from n de Hi f 50 tons capacity the foundry is equipped 
trade school; four years’ practical n a strictly up-to-da manner no hand 
en as foreman of chuck department des molding only green en employed app! 
t . nh to New ; York City ind i a int must be strictly emperate in habits 
aaxious SO Secure Bim & SUNadie Post f good characte iggreSsive and must pos 
\ddress err $9 Cortlandt St Ne sess an abundance of executive ability fu 
Lo Telephone 3149 Cortlandt knowledge of all molding machines and lx 
PENNSYLVANIA ipplication of patterns absolutely nece 
snr ve fi ) ti S efere ce 
Mechanical draftsman wants position \ I y he P Hi m he d ul p ' Box 376 ‘ " M 
firm needing experienced man Box 402 
AMERICAN MACHINIS1 ate ANTA 
RHODE ISLANI Wanted An experienced molde famili 
“with evlinde “ ef details of « 
l ftsman, 27, wants position; wide ex erience and wa Che Shepherd Engin 
perience on automat and specia I ering ( WV _ tp 
hinery tools, et i years shop and - 
nd ll years drafting excellent ‘ Mec! d s nd designe wit 
erences Box 498, AMERICAN MACHIN : ’ nine sa xperience 1 Qa 
ening bute ’ ma ne The cquain “ 
‘ uy ‘ rm nery eferred 
Help Wanted Box 480, AMERICAN M 
We ' ncreasing ipacity nd invite 
( ssification ndicates i}? it ns tron . aS r st y frst 
ertiser, nothing else ss machinists; steady Wore 1 wag 
pen shop, nine-hour day n ily trou 
CONNECTICI Riverside Engine ¢ pany, Oil City, Da 
Wanted First-class i I On accoun n ! isines ‘ i 
new and general repa \\ Phe Ne mstantly n need high-grade plane 
Miachine Co., anbury, Cont ithe and boring nd alsc ompete 
Wanted Machinists ne } & | ms erectors ne ib f It LB cle 
ew machine opera \ ng mi Machinery ¢ Bradt 1, Da 
planer hands and tw ~ stead) Wanted Foreman machinist i partne 
< and good wages is el prospe s Pitt ing shor Lie 
irre Foundry & Machine ¢ Ansonia, ¢ iping and " machinery r dit 
rh en han \\ K r me tew u nihs 
‘ ‘ nvesting plendid pportunity t 
Wantes \ irst iss | t Box 475 \ AN MACHINI 
iving had exp t Wanted | . Ss dis make ! | 
¢ preferred in - BtVS mad an with drawing and formir lie 
na salary expected , wo ne takin harg 
Box 490, AMeR. M 4 a ane it 1 
War \ in of good nd give re nee d st 
en prelerably i ed Box 424 \ MA 
al machine Wanted—A first-class ( 
spe on dey tmel! n f 1s T artm ’ ' 
state y @XI er Lane t . ime of . } ’ 
I ted Box 45 \ M , fe " nd ang te i 
Wa ad Super ndent i e ef wo ed We er Per 
Y seventy ‘ to ye ndred m nia state i ad x] i Box 7‘ 
S practi echan "\ execu \ sN MA 
t edu st n m i ~ } xz grad 
\ } permanent posit n ‘ " er . ir ti ’ T 
g ag expr nee ere ent ‘ d 
ex ed. Box 4 \ Ma n d ig nsid 
INDIANA ' ve a n and det ‘ pa 
\" ed—1 iss blacks s g present ploymet ' 0 
il tment give experience und vag ed, et : e nfid 
nted, with application. Address Supt desired. Box 458, A MacHl 
Wagon Dept Studebaker Br Mfg Co HODI 
Sou Rend, Ind We are ntin vy adding ree ex 
Wanted—First-class fore igh perienced toolmakers, ms nist nd draft 
sed on die and machine ‘ i such a men on special te fixture nd els 
illdozers, drop and trip ers, puncl ght. high-grade machir \ good ges and 
shear and rimming machines fa kinds ead) employment Apply te r t-Pierce 
ils forging machines, t forg and shay Mfg. Co., Woor *_ 
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FOREIGN 
Master mechanic; Swede; practical and 
thoroughly acquainted with modern machine 
shop practice and experienced in handling 
men, wanted at once for new shop in 
Sweden; one with experience from locomo 
tive and iron works preferred; good chanc: 
for the right man; none but an energetic and 
fully competent man need apply, “Practi 
cal,” AMERICAN MACHINIS1 


For Sale 


For Sale—Foundry, wood and iron ma 
chine shop. Box 74, Albion, N. Y. 

Nearly new bench lathe and tools. A. F 
Wisner, 119 N, Norwood ave., Buffalo, N. Y. 

For Sale—-Two large Garvin hub machines 
for forming heavy work; will sell cheap 
Schacht Mfg. Co., Cincinnati, O. 
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Machine shop for sale; $3000 a _ year; 
owner died; big sacrifice for cash. Address 
Box 112, Georgetown, Colo 

One 2 in. Potter & Johnston semi-auto- 
matic turret lathe in A-1 condition; one 2% 
in. Cleveland plain automatic turret lathe in 
A-1 condition Box 461, AMER, MACHINIST. 

For Sale—Two No. 00, three No. 0, one 
No. 2 Brown & Sharpe second-hand auto- 
matic turret forming machines Strong. 
Carlisle & Hammond Company, Cleveland, O. 

For Sale—Ten volume library, covering 
completely the work of the engineer and ma- 
chinist; good as new; cost $50; will sell for 
$15. Address “T. M. T.,”” Box 425, Chicago. 


For Sale—Cyclopedia for modern shop prac 
tice, four volumes; bound in green mordcco 
leather. Practically new; cost $18; will sell 
for $6. Address “L. N. O.,” Box 425, Chi 
cago, Ill. 

For Sale—The following new machinery, 
all in A-1 condition; 1 No, 3 Becker-Brain 


eee. ; 
table: 
feed, etc.: 


Octc yber 


vertical milling machine 
1 Sibley & Ware power drill 
stationary head, back geared, se 
1 Ferracute embossing press, clas 
series E3, made by Ferracute Machine Co 
of Bridgeport, N. J.; the above 
account of being too large and heavy for o 
Write or call and see 
Seal and Stamp Co., 52 Woodward Ave., De 
Mich. 


Steam engine for sale: 


cut-off, double-crank, 


horizontal engine, 
two cylinders, with band fly-wheel 
31 in., speed 75 r.p.m.; built bv F. C. & A. I 
New Haven, Conn. ; 

condition, and has 
ular service in our factory for several years 
by electric equipment 
it may 

until Oct. 5, its use being 
after that date. Winchester 

Co., New Haven, 


Rowland, 
excellent 
being displaced 
enlargement 
running 


ing Arms 


of our plant; 


250 h.p. Greene aut 


size 16 inches by 42 inches 
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Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., WUartford, 
Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 


Horton & Son Co., E., Windsor | 


Locks, Cunn. 
Jacobs Mfg. Co., Hartford, Conn 
Morse Twist Drill & Mach. Co., 
New Ledford, Maas. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 
ton, Del. 


Wells Bros. Co., Greentield, Mass. | 
Westcott Chuck Co., Oneida, N. Y. 


Whitney Mfg. Co., Ilartford, Ct. 

Whiten Mach. Co., D. E., New 
london, Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Chucks, Lathe 

Cushman Chuck Co., Ilartford, 


Conn. 
Gisholit Mach. Co., Madison, Wis. 


llogeson & Pettis Mfg. Co., New| 


Ilaven, Conn. 

llortun & Sven Co., E., Windsor 
Locks, Conn 

Niles-Bement-l’ond Co., New York. 


Skinner Chuck Co., New Britain, | 


Conn 
Union Mfg. Co., New Britain, Ct. 
Westcott Chuck Co., Oneida, N. Y 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 

Bartlett, E. E., Boston, Mass. 

Niles-bement-l’ond Co., New York. 

Skinner Chuck Co., New Britain, 
(Conn 

Westcott Chuck Co., Oneida, N. Y. 


Chucks, Split 

llardinge Bros., Chicago, Il. 

Kiivett Lathe Mfg. Co., Boston, 
Mass 


Westcott Chuck Co., Oneida, N. Y. | 


Cireuit Breakers 
Crocker Wheeler Co., Ampere, 
me Os 


Electric Controller & Supply Co., | 


Cleveland, O. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
l’ittsburg, L'a 


Clamps 

Billings & Spencer Co., Lartford, 
Conn. 

lloggson & [Pettis Mfg. Co., New 
llaven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn 

Starrett Co., L. S., Athol, Mass. 


Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill 

Cowanesque Valley Iron Wks., 
Cowanesque, Ia. 

Eastern Machinery Co., New Ha 
ven, Conn 

Evans Friction Cone Co., Newton 
Centre, Mass 

Johnson Mach. Co., Carlyle, Hart 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa 

New llaven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York 

Patterson, Gottfried & lLunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, la. 

Clutches, Magnetic 

Cutler-Tammer Clutch Co., MIil- 
waukee, Wis 

Electric Controller & Supply Co., 
Cleveland, O 


Coal Handling Machinery 
Link-Belt Co., 


Sta aaere Welding Co., 


Attachments, 


Adjustable Collet Co., 


onan hme Pipe Joint 


Compressors Air 
Denn Co., 


Blane Sard “Mach. 


Bury ‘Comprescer Co., ‘ 
Chicago Pneumatic Tool Co. 


Compressor Works, 


General Pneumatic Tool Co., 
Independent Pheu. 


Ingersoll Rand Co., 
Sampson & Co., 


Spacke Machine Co., 
dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., 


Connecting Rods and Straps 


Tindel-Morris Co., 
Contract Work 
Blanchard Mach. 


Br unswW ic k Re fr pamepating Co., N 
J. 


Controller & Supply 
oO. 


Worteahonss Electric & , om 


Coping Machines 
Long & Allstatter Co., 


Niles-Bement-Pond Co., N 


e Grinding Wheels. 


Whitm: in & ean Mfg 
l. 


Cou sieliiees 


Counters, Machinery 


Counteounate 


Coates sBaies Mfg. 


Breas Friction Cone Co., 





Countershafts —Continued 

Norton Grinding Co., Worces: 
Mass. 

Smith Countershaft Co., Bost 
Mass. 

Countershafts, Friction 


Evans Friction Cone Co., New 
Centre, Mass. 

Wilmarth & Morman Co., Gr 
Rapids, Mich 


Countershafts, Speed 
Changing 

Evans Friction Cone Co., New 
Centre, Mass. 

Gisholt Mach. Co., Madison, W 


Counting and Printing 
Wheels 


Franklin Mfg. Co., H. H., § 
cuse, N. Y. 


Couplers, Hose 
Ingersoll-Rand Co., New York 
Couplings, Shaft 

Almond - Co., T. R., Brook 
Callweil & ‘ Son Co., H. W., ¢ 


cago, Ill 
Chisholm & Moore Mfg. Co., Cleve 
land, O. 


Electric Controller & Supply ¢ 
Cleveland, O. 

Link-Belt Co., TP a Pa 

Nicholson & Co.. W. II., Wilkes 
Barre, la. 

Niles-Bement-Pond Co., New York 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Sellers & Co.. Inc., Wm., Phila 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co. T. B., Cham 
bersburg, Va 


Crane Pullers 
Walker, N, U., Boston, Mass 


Cranes 

Box & Co., Alfred, Phila., Pa 

Brown Hoisting Mach. Co., Cleve 
land, O, 

Case Mfg. Co.. Columbus, O. 

Chicago Pneumatic Tool Co., ¢ 
eago, Ill 

Chisholm & Moore Mfg. C 
Cleveland, O. 

Cleveland Crane & Car Co., Wick 
liffe, O. 

Crescent Forgings Co., Oakmont 
Pa 


Curtis & Co. Mfg. Co., St. Louls 
Mo. 

General Pneumatic Tool Co.. Mon 
tour Falls, N. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. S.. New York. 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De 
troit, Mich. 

Obermayer Co.. S.. Cincinnati, 0 

Pawling & lIlarnischfeger, Mi 
waukee, Wis 

Sellers & Co.. Inc., Wm., Phila 
delphia, I'a 

United Engineering & Fdrvy. C 
Pittsburg, I'a 

Vandyck Churchill Co., New York 

Yale & Towne Mfg. Co.. New 
York. 


Crank Pin Turning Machines 

Niles-Bement-Pond Co., New Yor! 

Underwood & Co., II. B., Phi 
delphia, I’a 

Crank Shafts 

fethlehem Steel Co., So Bet 
hem, Ta 

Standard Connecting Rod ¢ 
Reaver Falls, a 


Tindel-Morris Co., Eddystone, Pa 


Crucibles 

Dixon Crucible Co., Joseph, 
sey City, N. J 

Obermayer Co., S.. Cincinnati 


Crushers 

Farrel Fdry. & Mach. Co., Ans 
nia, Conn 

Niles-Bement-lond Co.. New York 

Link-Belt Co., Philadelphia, P 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, 

I’axson Co., J. W.. Phila. Pa 

Stevens, F. B., Detroit, Mich 

Cups and Covers, Oil 

Bay State Stamping Works, Wor 
cester, Mass. 

Besly & Co., Chas. H., Chicag 
Ill. 
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“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
She Woodruff Patent System of Keying 















































The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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Newton, 


Cups and Covers, Oil 
Elliott Chemical Works, 
Mass. 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, O. 
Winkley Co., Detroit, Mich. 
Cups, Grease 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, O. 


Catters, Milling 


Adams Co., Dubuque, 

Baldwin Steel Co., New York. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 


Iowa. 


Brown & paaepe Mfg. Co., Provl- 
dence, a 
Cleveland ‘rwist Drill Co., Cleve- 


land, 

Hardinge Bros., Chicago, Ill. 

a ey ee & Knight Mfg. Co., New- 
ar 

Ingersoll Miiling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt S Whitney Co., Hartford, 
Con 

Rene “Works, Jno. M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 


Whitney Mfg. Co., Hartford, Ct. 
Cuatting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, l. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 

Schmitz, August, Dusseldorf, Ger- 
many. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 

Billings & “Spencer Co., Hartford, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 


Fairbanks Co., Springfield, O. 
“oy Machine Works, Fitch- 
burg, Ma 


eo &. 7 a Holder Co., Shelton, 
Conn. 
Pratt & Whitney Co., Hartford, 


n. 
Western Tool & Mfg. Co., Spring- 
field, O. 


Diamond Tools 


American Emery Wheel Co., 
idence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O. 

Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 
Globe Machine & Stamping Co., 
Cleveland, Ohio. 
Kent & Co., Edw. R 


Prov- 


. Chicago, Il. 


Mossberg Wrench Co., Central 
Falls, R. I. 

Risdon Tool Works, Waterbury, 
Conn 


Dies, Sub-Pre«s 
Sloan & Chace Mfg. Co 
2 


Works, Wal- 


.. Newark, 


Waltham 
tham, 


Machine 
Mass. 
Dies, Threading, Opening 
Errington, F. A., New York. 
Foote-Burt Co.. Cieveland, O. 
Geometric Tool Co., New Haven, 


Conn. 

Jones & Lamson Machine Co., 
Springfield, V 

Pratt & Whituey Co., Hartford, 
Conn. 





Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Economy Drawing Table Co., To- 
ledo, O. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

—— Supply Co., Scranton, 
a. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland, O. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 

Goodell - Pratt Co., Greenfield, 


Mass. 
Ingersoll-Rand Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York 


Pratt & Whitney Co., Hartford, 
Conn. 
—— Bros. Co., Worcester, 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Sloan & Chace Mfg. Co., Newark, 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 
Dallett Co., Thos. H., Phila., Pa. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Boynton & Plummer, 
ass. 
Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 


Worcester, 


Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
cago, 

Clark, Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 
Dallett Co., Thos. H., Phila., Pa. 
Independent Pneumatic Tool Co., 

Chicago, Ill 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford. Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Baush Mach. Tool Co., Spring- 


field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Foote-Burt Co., The, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O 

Hardinge Bros., Chicago, III. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J., New York. 

Newton Mach. Too! Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Cleveland, 


Inc., Boston, 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 


Sellers & Co., Inc.. Wm., Phila- 


delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Co., Hartford, Ct. 


Drilling 
able 
Cincinnati Elec. Tool Co.. Cin.. O 
Clark, Jr.. Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., 
ter, Mass. 

Dallett Co., Phila., Pa. 


Machines, Port- 


Worces- 


Thos. H., 


Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., 

Niles-Bement-Pond Co., 

U. S. Elé@etrical Tool Co., 
nati, O. 


New York. 
New York. 
Cincin- 





Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 


field, O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin., 0. 

sy | Machine Works, Fitch- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., Q. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 

* Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 


Mass. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Chi- 
cinnati, O. 

Mueller Mach. Tool Co., Cin.. 0. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 


Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New York. 


Wormer Mchy. Co., C., De- 
troit, Mich. 
Drilling Machines, Tarret 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barhes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Il. 


Beaman & Smith Co., Prov., R. I. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Clark Jr., Elec. Co., Ine., Jas., 


Louisville, Ky. 
Fosdick Mach. Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, oO. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Henry & ae Mfg. Co., Hart- 
ford, Conn 
Hill, Clarke” & Co., c., Boston, 
Freeport, Ill. 


N 
Hoefer “Mfg. Co.. 
Cincin- 


Kern Machine Tool Co., 
nati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 


Chicago, Ill. 
McCabe, J. J.. New York. 


Mechanics Machine Co., Rock- 
ford, Ill. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Prentice Bros. Co., 
Mass 


Worcester, 


Prentiss Tool & Supply Co., New 
York. 

Sellers & 2. Inc., Wm., Phila- 
deiphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 


Slate Machine Co., Dwight, Hart- 


ford, Conn. 


Sloan - Chace Mfg. Co., Newark, 
N. 

Tayior & Fenn Co., Hartford, 
Conn. 

Vandyck Churchill Co., New York. 


Wells Bros. Co.. Greenfield, Mass. 

Whitney Mfg. Co.. Hartford, Ct. 

Wiley & Russell Mfg. Co., Green- 
field. Mass. 

Wormer Mchry. Co., C. C., De- 
troit, Mich. 


Drills, Center 


Cleveland Twist Drill Co., Cleve- 
land, Ohio, 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. TI. 

Standard Tool Co., Cleveland, 0. 


Drills, Hand 


Cincinnati Electrical 
Cincinnati. 0. 

Clark, Jr.. Elec. Co., Inc., 
Louisville. Ky. 

Coates Clipper Mfg. Co., 
ter, Mass. 

Dallett Co.. Thos. H., Phila., Pa. 

Hisey-Wolf Mach. Co., Cincin., O 


Tool Co., 
James, 


Worces- 





Drills, Hand—Continued. 


Ingersoll-Rand Co., New York 

Niles-Bement-Pond Co., New \ 

U. S. Electrical Tool Co., ( 
cinnati, 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., ‘ 
cago. Ill. 

Chisholm & Moore Mfg. (| 
Cleveland, O. 

Clayton Air Compressor Works 
New York. 

Dallett Co., Thos. H., Phila., 

General Pneumatic Tool Co., M 
tour Falls, N. Y 


Independent hy Tool Co., | 
eago, Ill. 
Ingersoll-Rand Co., New York 


Niles-Bement-Pond Co., New Y 


Drills, Rail 

Foote-Burt Co., Cleveland, © 

Niles-Bement-Pond Co., New Y« 

Prentiss Tool & Supply Co., New 
York. 


Standard Tool Co., Cleveland, 
Drills, Ratchet 
Armstrong Bros. Tool Co., ( 


eago, Ill. 
Billings & Spencer Co., Hartford 


Conn. 
Clark, Jr... Elec. Co., Inc., James, 
Louisville, Ky. 
Cleveland Twist Drill Co., C! 
land. Ohio. 
Hisey-Wolf Mach. Co., Cin., O 
Keystone Mfg. Co., Buffalo, N. \ 
Parker Co.. Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford 


Conn 
ya M., 


Rogers ‘Works, Glouces- 
N. 
Cleveland, 0. 


ter City. } 
Standard Tool Co., 


Drills, Rock 

Ingersoll-Rand Co., New York 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Drill Speeder 

Graham Mfg. Co., Providence, 
a: Be 

Drying Apparatus 

American Blower Co., Det 


Mich 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


Dynamos 


Burke Electric Co., 
& C Electric Co., 

Crocker - Wheeler Co., 
N. J 


Erie, Pa 
New York 
Ampere, 
Eck Dynamo & Motor Co., Be! 

ville, N. J. : 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madi 
Ridgway Dynamo & Engine Co 

Ridgway, Pa. 

son, Wis. 


Roth Bros. & Co., Chicago, II! 


Sprague Electric 'Co., New York 

Sturtevant Co., B .F., Hyde Park 
Mass. 

Triumph Blectric Co., Cincin., 0 


Westinghouse Elec. & Mfg. Co. 
Pittsburg, Pa. 

Electrical Supplies 

Clark, Jr.. Elec. Co., Inc., James, 
Louisville, Ky. 

Crocker-Wheeler Co., Ampere, N.d 

Electric Controller & Supply © 
Cleveland, O. ; 

General Electric Co., New York 

Jantz & Leist Elec. Co., Cin., VU 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Roth Bros. & Co., Chicago, I! 

Sprague Elec. Co., New York 

Triumph Electric 'Co., Cincin., 0 

Wagner Elec. Mfg. Co., St. Louls, 


Mo. 

Weston Elec. Instrument (0. 
Newark, N. 

Westinghouse Elec. & Mfg. | 
Pittsburg, Pa. 

Electrically Driven Tools 


and Machinery 


American Tool Wks. Co., Cin.. 

Cincinnati Electrical Tool ‘ 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James 
Louisvile, Ky. 

Crescent Forgings Co., Oakmont, 
Pa. 

Electric Controller & Supply ‘ 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., ” 

Lincoln Motor Wks. Co., Cle 
land, O. 

Roth Bros. & Co., Chicago, III. 

U. S. Electrical Tool Co., Cinclv- 
nati, 


i) 
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Idle Machines—Idle Dollars 


“VICTOR” Blades Keep 
Both Work and Money In 


Constant Circulation :: :: 








It isn’t the time spent in the actual operation of hacksawing that is so costly; it's the time 
wasted by allowing lathes or machines to remain idle while waiting for work. 

It comes right down to a question of how to supply the demand. 

And the natural answer to such a question is to use Victor Hack Saws. 

““Victors’’ are the saws that cut from 15 to 400% faster and last longer than all others. They 
are the saws that cut soft steel to better advantage with oil than without. They are the saws 
whose teeth are mi//ed and shear set, whose temper is guaranteed just right by the Victor special 
process, whose life is long and whose cut is clean, accurate and easy. 

Send for free samples and inspect Victor blades at close range. 


CT ee 
Massachusetts Saw Works, Chicopee, Mass. 














NEW YORK STORE, 126 CHAMBERS STREET. LONDON STORE, 8 WHITE STREET. 
VNO/l CLUSTER BURNER For Japanning Ovens, Drying Kilns, 


Singeing Textile Fabrics, Heating 









W210 Ch 7 — ‘ 
POC RIE TEENAGER Sy, (ee ee Glass or Porcelain Tubes or Cups in 


we laboratories, etc., and greatly im- 


-W2 4 UMBRELLA BURNER 
proved 


{N82 UMBRELLA 








Compound Blow Pipes 


, <—WN?2UMBRELLA BURNER 
N23 UMBRELLA WITH STAND 


=" for Brazing, Soldering, Annealing, 


etc., are adjustable to the most exact 


requirements and made in infinite 





wS/ DOUBLE RIBBON BURNER 
variety. 


Please state purpose for which 





desired, and illustration, price, 


N23 PATTERN 
RADIATOR. etc., will be promptly mailed by 


| 














American Gas Furnace Company, 
== pam meena new York, N. Y. 


Machinists’ Supply C 16-18 So. Canal St.. ¢ g Ww cr d Machinery Co., 821-823 North Second Street, St Louis. W, H 


sey & Co., 309 Ele Bldg., Cleveland, Ohio 
Chas. Churchill & Co... London, poe in Manchester 
etersburg Alfred H. Schutte, Cologne, Brussels, Milan and, Bilbac Glaenzer & Perraud, Paris 


and Glasgow Schuchardt & Schutte Berlin, Vienna, Stockholm, 
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Elevators 


Albro-Clem Elevator Co., [Phlila- 
delphia, Pa. 
Harrington, Son & Co., 
’hiladelphia, l’a. 
Link-Belt Co., Philadelphia, Fa. 
Morse, Williams & Co., Phila., Pa. 


Edwin, 


Emery Wheels 
See Grinding Wheels 
Emery Wheel Dressers 


\merican Emery Wheel Co., Irov- 
idence, R. I. 


Lay State Stamping.Co., Worces- 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 


Diamond Saw & Stamping Works, 
Buffalo, N. 

Dickinson, Thos. L.. 

Safety Emery Wheel Co., 
field, ¢ 

Standard Tool Co., 


New York. 
Spring- 


Cleveland, O. 


Vitrified Wheel Co., Westfield, 
Mass. 
Wrigley Co., Thos., Chicago, Il. 


Enclosures, Tool-room 
Ilart .. Cooley Co., Britain, 


Co 
Merritt & Co., 


New 
Philadelphia, Pa. 


Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., 
Willlams Valve Co., Ll. T., 

cinnati, O. 


Cin- 


Engineers, Mechanical and 


Electrical 


Cops - Wheeler Co., Ampere, 
Dodge & Day, Philadelphia, Pa. 
Merritt, Jos., Hartford, Conn. 
Seaver, John W., Cleveland, O. 


Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport, 
Conn. 

a Water Motor Co., New- 
ark, N. J. 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Olds Gas lower Co., Lansing, 


ch. 


Struthers-Wells Co., Warren, Pa. 


Engines, Motor 


Cincinnati, O. | 


General 


Continued 
Mfg. Co., Madi- 


New York. 
Hyde Park, 


Fans, Electric 
Northern Elec. 
son, Wis. 
Sprague Electric Co., 
Sturtevant Co., B. F., 


Mass. 
ty Electric & Mfg. Co., 
Pittsburg, Pa. 
Fans, Exhaust 
American Blower Co., Detroit, 
Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Ampere, 


Crocker - Wheeler Co., 
x. 2 


New York. 
Hyde Park, 


Electric Co., 
Sturtevant Co., B. F., 


Mass. 


| Files and Rasps 
| Ampersenp L gaa File & Tool Co., 


| Heller 


New Y 
Barnett Con G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 


New York. 
tros. Co.., 


Nicholson File Co., 


Newark, N. J. 
Prov., R. 1. 
2 


Reichhelm & Co., E. , New 
York. 

Filler, tron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa. 


Filing Machines 


Cochrane-Bly Co., Rochester, 
_ me 

Genry & Wright Mfg. Co., Hart 
ford, Conn. 

Fire Brick 

McLeod & Henry Co., Troy, N. \ 


| Flexible Shafts 


Franklin a Co., H. U., Syr 
cuse, N. 

Olds Gas ions Co., Lansing, 
Mich. 

Remington Oil Engine Co., Stam 
ford, Conn 

Engines, Oil 

Remington Oil Engine Co., Stam- 
ford, Conn. 

Engines, Steam 

American Blower Co., Detroit, | 
Mich | 

— Forge Co., Buffalo, N. Y. | 


~ Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co 

Sturtevant Co., B. F., 
Mass 


Warren, I’a. 
Hyde Park, 


Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


ass. 
Exhibition Machinery 
Philadelphia Bourse, Phila., Pa. 


Expanders, Tube, 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. f 
Ceates Clipper Mfg. Co., Worces- 
ter, Mass. 
forges 
Boynton & Plummer, Worcester, 
ass. 


Bradley & Son, C. C., Syracuse, 
N. ¥ 

Buffalo, N. \. 
Cleveland, O 

New York. 


Buffalo Forge Co., 
Burke Machy. Co., 
{(ngersoll-Rand Co., 


Miner & Peck Mfg. Co., New Ha 
ven, Conn. 
National Machinery Co., Tiffin, O. 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., 
Mass. 


Forging Machinery 


Hyde Park, 


Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Billings & Spencer Co., Hartfort, 
Conn. 

| Brown & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, 
» 
a. 

O. K. Tool Holder Co., Shelton, 
Conn. 

| Page-Storms Drop Forge Co., 
Springfield, Mass. 


| Wyman & Gordon Co., 


| Bethlehem 


| Wyman & Gordon Co., 


Williams & Co., J. H., Brookiyn 
N.Y 


Worcester, 
Mass. 

Forgings, Hydraulic 

Steel Co., So. Beth 

lehem, Pa 

Worcester, 
Mass. 

Forgings, Machine 

Dyson & Sons, Jos., Cleveland, VU. 

Forgings, Steel 


Baldwin Steel Co.. New York. 


| Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
|} Cammel, Laird & Co., New York. 


| Crescent 


| Kent 
Til 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Factory Equipment 

o- Metallic Mfg. Co., Aurora, 

Mfg. Equipment & Eng. Co., Bos 
ton, Mass 

Fans, Electric 

Crocker - Wheeler Co., Ampere, 

ten . Mfg. Co., Elizabethport, | 


General Electric Co.. New York 


| Obermayer Co., S., 


Forgings Co., Oakmont, 


Edwin R., 


Pa. 

& Co., Chicago, 
Tindel-Morris Co.. 
Witteman & Co., A. P., 
Wyman & Gordon Co., 


Eddystone, Pa. 
Phila., Pa. 
Worcester, 


Mass. 
Foundry Furnishings 
Adams Co.. Dubuque, Iowa. 
Goldschmidt Thermit Co. New 
York. 
Ingersoll-Rand Co., New York. 


Cincinnati, O. 


boundry Furnishings—vont. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Furnaces, Annealing and 
Tempering 


Amerignn Gas Furnace Co, New 

org. 

Chicago Flexible Shaft Co., Chi- 
cago, , 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 


Westmacott Gas Furnace Co., 
Providence, R. I. 
Witteman & Co., A. P., Phila., Pa. 


Furnaces, Enameling 


American Gas Furnace Co., New 
York 

Furnaces, Gas 

American Gas Furnace Co., New 
ork. 

Chicago Flexible Shaft Co., Chi- 
cago, 


Nash Company, Geo., New York. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 


American Gas Furnace Co., New 
} York. 

Nash Company, Geo., New York. 
Westmacott Gas Furnace Co., 


Providence, R. I. 
Furnaces, Oil 
late, Jones & Co., Vittsburg, Pa. 
Machine Shop 
New Britain, 


Furniture, 

Ilart & Cooley Co., 
Conn. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 

Merritt & Co., Philadelphia, Pa. 


New Britain Mach. Co., New Brit- 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

\thol Machine Co., Athol, Mass. 

Grown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Henry & “Ww right Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn 

Rogers W ks., Jno. M., Gloucester, 
City, N. J. 

Slocomb Co., J. >. poe. BB. tt. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin- 

cinnati, O. 
Bilgram, Hugo, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., Tolland, Conn. 
Eberhardt Bros. Mach. Co., New- 
ark, N. J. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, Il. 
Gleason Works, 
Gould & Eberhardt, 


Rochester, N. 5 
Newark, N. 





Harrington, Son & Co., awit. 
Philadelphia, Pa. 

Morse, Williams & Co., Phila., Pa 

Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 

Conn. 
<7 Tool & Supply C 


k 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 
i - Chace Mfg. Co., Newark, 
Spacke Mach. Co., 


_ = 
apolis, Ind. 


So., New 


Indian- 





Walcott & Wood Mach. Tool Co.. 
Jackson, Mich. 








Gear Cutting Machinery 
Continued. 
Whiton Machine Co., D. 
London, Conn. 


E., New 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, W 
Morse Twist Drill & Mach. C: 
New Bedford, Mass. 


Cat 


Lh 


Gears, 
Bilgram, Hugo, 
Boston Gear 

Downs, Mass. 


Philadelphia, Pa 
Works, Norfoll 


Brown & Sharpe Mfg. Co., Proy 
dence. R. I. 
Caldwell & Son Co., H. W., Chi 


cago, Ill. 

Carey, Samuel, Glendale, L. I. 

Chicago Raw Hide Mfg. Co., Ch 
eago, Ill. 

Davis, Rodney, Philadelphia, I 

Earle Gear & Machine Co., Phila 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, I’ 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Foote Bros. Gear & Machine ( 
Chicago, Ill. 


Foster Kimball Mach. Co., Elk 
hart, Ind. 

Gleason Works, Rochester, N. Y 

Gould & Eberhardt, Newark, N. J 

Grant Gear Wks., Boston, Mass 

Hardinge Bros., Chicago, III. 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Horsburgh & Scott Co., The 
Cleveland, Ohio. 

Lea Equipment Co.. New York. 

Morse, Williams & Co., Phila., Ia 

New eeeeets Rawhide Co., Syra 
cuse, N. Y. 

Nuttall 4 R. D., Pittsburg, Pa 

Patterson, Gottfried & Hunter 
Ltd., New York. 


Springfield 
Phila 


Mfg. Co., 
Works, 


Perikns 
Mass. 

Philadelphia Gear 

delphia, Pa. 


Sawyer Gear Wks., Cleveland, © 


Spacke Mach. Co., F. W., Indian 
apolis, Ind. 

Taylor-Wilson Mfg. Co., Mchers 
Rocks, Pa. 


Van Dorn & Ducton, Cleveland, 0 
Walcott & Wood Mach. Tool C 
Jackson, Mich. 


Waterbury Gear Co., Waterbury 
Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Farrel Fdry. & Mach. Co., An 


sonia, Conn. 
— Mfg. 
we 


Co., UH. H., Syra 


Philadelphia Gear Works, bila 
delphia, Pa. : 
caer. Wilson Mfg. Co., MckKeecs 

Rocks, Pa. 
Gears, Rawhide 
Boston Gear Works, Norfo.k 


Downs, Mass. ; 
Chicazo Raw Hide Mfg. Co., Chi 
cago, Lil. 
Earle ‘3ear Mach. Co., Phila., I's 
Faweus Mach. Co., Pittsburg. [a 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass 
Horsburgh & Scott Co., Cleve 
land, 4. 
New Process Rawhide Co., Syra 
cuse, N. Y. 
Nuttall Co., R. D., 
Philadelphia Gear Works, 
delphia, Pa. 
Sawyer Gear Works, Cleveland, 


Pittsburg, [’a 
Thi'ta 


Gears, Worm 

Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carey, Samuel, Glendale, L. I. 


| Eberhardt Bros. Mach. Co., New 
ark, N 

Fawcus Mach. Co., 

Gould & Eberhardt, Newark, N. 

Morse, Williams & Co., Phila., Pa 

Nuttall Co., R. D., Pittsburg, Pa 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Van Dorn & Dutton, 


Generating Sets 


Burke Electric Co., Erie, Pa. 
Crocker - Wheeler Co., Ampere, 


Pittsburg, | * 


Cleveland, 


New York 
Mad 


General Electric Co., 
Northern Electric Mfg. Co., 
son, Wis. 
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nspecting Tools with the Test Indicator 


How the Universal Indicator Is Utilized in the Toolmaking 
Department for the Inspection of Various Classes of Work 





B Y 


In the accompanying illustrations are 
hown a number of methods of testing 
nd measuring various classes of tools by 
This 
device 


the aid of a universal test indicator. 
nstrument, which is a patented 
manufactured by the writer, is shown in 
lig. 1 with the different attachments re- 
quired for indicating surfaces in various 
planes, reaching into small holes, testing 
the rear work held in 
nd for numerous other purposes. 


chucks 
Of the 


two bars shown directly beneath the tool, 


faces of 


the one with pointed end is for locating, 
work by a center-punch mark, while the 
the aline 
graduated 


ther is of service in testing 
The 


ment of lathe centers, etc 
plate at shank 


| the the 
rectly to thousandths of 


end of reads di 


an inch 


TESTING A SURFACE OR Bep PLati 

For testing the surface of a plate the 
indicator is mounted, as in Fig. 2, in an 
upright position on a surface gage fitted 
with an extension arm of about one-half 
the length of the plate to be tested. By 
placing the base of the surface gage at the 
center of the plate and reaching to its four 
corners, then reversing from each corner 
to the center, or by moving around the 
plate to any part of its surface and re 
versing the test at 
plied error (if any) will be plainly shown 
by the test indicator, as the extension arm 


each time, the multi 


on the surface gage is in this case six 
times longer than the base of the gage 





*Copyright, 1907, by Hill Publishing Com 

pany. 
*Chief 

United Shoe 


toolmaking department, 
Company. 


inspector, 
Machinery 


Ps 


 « ,;Oo vise tf 


It is necessary that the test indicator on to the tail end of the extension arm for 

should give exactly the same reading a counterbalance: 

when moving forward, backward or side 

ways on any ordinary test. The indicator [ESTING THI 7 RACY OF AN ANGLE 
*LATI 


shown will stand this test without varia- 
tion in the reading. It will be noticed in 
that a cutter 


a method of testing an 


noticed that 


Fig. 3 illustrates 


the illustration was slipped angle plate. It will be an ad 














TESTING A SURFACE PLATE 


FIG, 2 








- 














FIG I UNIVERSAL TEST INDICATOR 
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justable angle plate is used for holding 
the plate to be tested ; the adjustable plate, 
indis 


ate in 


while preferable, is not, however, 
After testing th¢ 


reversing it to 


pensable. ingle pl 


the position shown and 


attachment 
tested 


bring the face up, the indicator 


is reversed and the same face 


that 


face 


position; if show 


the two tests 
| 


bot l 
the c 


to be correct, 
On 


angle plate being tested shows 0.002 inch 


angle pl ites 


surely correct mtrary, if 


outer edge 1M 


high, for example, at th 
the first test, and upon reversing the plat 
the to be 


ge is found 
a being tested is 


Same <¢ 
the 


face up, 


( 
inch te 


pl 


square 


0.002 low, 


0.002 inch out of and the one used 
for clamping against is correct 
show! 


Assume another test is made as 


in Fig. 3. Suppose the angle plate being 


insp¢ cted is apparently correct at the first 


test, but when reversed to bring the same 
face up, the second test shows 0.003 inch 
out; this will show that each of the angk 
plates is out Of square 0.0015 inch, pro 
of that 


If the adjustable plate, 


viding, course, they are of the 


same dimensions 
tested, 


is larger than the one being 


total 


Say, 


its error will be proportionately 
greater 
Dake 


two above 


another case which differs from the 
Say in the first test (as shown 
in Fig. 3) the angle plate is o.oor inch 
high at the outer edge, and when reversed 
the 


0.004 inch low, at the same edge; 


face for second test it is found 


that is, 
when in the first position, the error of,one 


up 


angle plate is subtracted from the error 


AMERICAN 


of the other plate, 


leav ing 


MACHINIST 


a difference of 


0.001 inch, while upon reversing the angle 


plate its error is adde 


1 1 
} » the 


error of the 


October 17, 1907. 
adjustakle plate, giving a total error 
0.004. Assuming that the two plates are 
of the same hight, the adjustable plat 








FIG. 3. 


TESTING 





AN ANGLE PLATE 








FIG, 


4. 


TWO 








TESTS 


ON 


THREADED 


WORK 
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. 
therefore have an error of 0.0015 and 
e plate being tested an error of 0.0025, 
sum of these two errors being 0.004 
d the difference 0.001. 


THREAD TESTS 


Fig. 4 shows two different tests. At the 
ft in the photograph is shown a way to 
st the lead of a threaded plug or tap on 
surface plate with the aid of a hight 
ge and the universal test indicator. 
Vhen placing the plug in the position 
ywn, it is necessary to draw a center 

on the threaded portion; if a tap is 
ld instead, the edge of the flute can be 
d as a guide line. The test indicator 


applied in the thread at one end of the 


ig or tap, transferring then to the hight 
ge, taking its reading and repeating the 
ne operation at the other end of the 
or tap. By subtracting the lowest 
ting of the hight gage from the highest 
d counting the number of the threads 
ich separate the two tests, the error in 
lead, if there be any, will be easily 
termined 
he other test in Fig. 4 shows how to 
the thread-caliper reading on a five 
ited or any other tap, without thread 
lipers. Place a piece of stubs steel wire 
the thread; transfer the total hight as 
own by the indicator to the hight gage; 
subtract one and one-half times the 
of the wire from the total hight found 
before. which gives the hight of the root 
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difference by two and the 
caliper reading. Following is an ex- 


ample further to illustrate this tes 


539 
4.9905 1.0045 1.9053 inches, hight of 
root of V above surface plate 
0.8006 1O 0.08606 inch, depth of thread. 
0.0800 incl 2 0.0433 inch 
4.9053 0.0433 1.9486, hight from sur 





face p! ite to pit 























FIG. 5. TESTING A THREADED 


the V-thread. Then find the depth of 
e thread by dividing 0.866 inch by the 
imber of threads per inch, and add one- 
lf of this result to the hight of the root. 
ind the hight of the center of the tap by 
shank and subtract this distance from 





IN THE LATHE 


Hight of center of tap 
Constant for V-thread 
0.063 (diameter of wire) 


JOB ON THE MILLE! 


4.9486 inches 1.0494 inches ». 8og2 
inch 

0.8992 X 2 1.7984 inches, or the proper 
caliper reading 

1.7984 0.086006 inch 1.885 inches, out 
side diameter of tap 

In Fig. 5 is shown another way of test 
ing the lead of a thread plug or tap on a 
lathe’ by using the same test indicator with 
one of its regular attachments, which 1s 
placed in proper position, giving a direct 
reading. By engaging the nut of the lead 
screw to the latter, after placing the in 
strument as shown in the illustration and 
revolving the lathe spindle as many times 
as desired, according to the length of the 
threads, any error as compared with the 


lead screw will be plainly shown 


THe INDICATOR IN THE MILLING MACHINE 
AND LATHE 

Fig. 6 shows a method of testing manu 
factured parts on a fixture in which they 
have been milled, without the aid of any 
special gages. Fig. 7 shows how to apply 
the same instrument for setting a milling- 
machine vise, or sho These two illus 
trations will suggest the unlimited number 
of uses to which the instrument can be 
put, both in the manufacturing and tool 
making departments. Fig. 8 shows how 
to test the truth of the inner face of col 
lars, saws, cutters, etc., that can be reached 
through the hole or at the outer edge be 
tween the jaws of the chuck on the lathe 


or grinding machine 
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FINDING 





THE Sizes oF HOLEs IN Jics 


In Fig. 9 is shown a method of obtain 





ing the sizes of holes without the aid 





of plugs while inspecting a jig, the tests 






being made by reaching at the inside 





(near the steel seat shown) for the most 





accurate results. It is very often the case 


that a jig hole has to be bored to an odd 








size, and when the toolmaker and inspec 
tor run across such a case (before the 
bushings are to be put in) it is quite 
common practice to go to the expense of 
making special plugs. By taking the hight 
from the inside at the lowest part of the 
bored hole or lining bushing, as shown, 
and transferring to the vernier hight gage, 
then taking the 
of the hole by reversing the regular at 


hight at the upper part 


tachment on the indicator, and subtract 
ing one hight from the other, the size of 
the hole is obtained 
of the hole to the 


obtained gives the 


Adding one-half of 
the diameter lower 
hight already center 


hight 





Oruer Uses In Jig Work 

The illustration in Fig. 10 shows how 
to obtain a measurement in a box jig, as 
in taking the hight ofa steel collar or seat 
around the stud, where the work is to be 
located [he test indicator is mounted 
on a surface gage with an extension so 
as to hold the instrument in an upright 


hight 






position, and the when taken is 
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ing drill jigs, the most reliable results 
are obtained by working from the inside 
of the jig as much as possible. If a hight 
has to be taken at the outside with a test 
bar or plug inserted in holes in the jig, 
great care should be taken to have the 
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that a drill jig laid out with care is plent 
good enough to work to, that is, if tl 
center-punch marks are properly locate 
in the lay-out; the next thing is to foll: 
these center-punch marks. The cent 
marks can be located for setting the wor 


























FIG. 8 





















FIG. 7. SETTING 






transferred to the hight gage, giving the 
starting point of all measurements to be 





taken on the jig. 
Fig. 11 shows another way of reaching 






into a box jig (placed in an upright posi- 
tion) for measurements to be taken and 
transferred to the hight gage. In test- 












A MILLER VISE 


bar perfectly parallel with the surface 
plate, as very often the holes are bored 
to a slight angle due to springing the jig 
when clamping it 


LocaTING A JiG FoR Borinc 


In general tool work it is often the case 







































INDICATING REAR FACE OF A CHUCK JOB 


first roughly with the center in the spindl 
of the machine, then by placing the 
pointed test bar (shown under the indi 
cator in Fig. 1) in the center-punch mark 
in the jig with the outer end of the bar 
on the boring-machine spindle center, th: 
latter being perfectly true. Of course it 
is necessary to secure close alinement of 
the test bar both ways. To obtain this 
alinement, the test indicator may be 
clamped on the end of the spindle of the 
machine and brought into contact with 
the test bar as near to the work as pos 
sible, the machine spindle being turned by 
hand and the readings of the indicator 
noted at the four quarters; this will 
plainly show the position of the jig and 
what adjustments are to be made to locate 
it properly 

Another way to locate by the cente: 
punch mark is to aline the test bar in pos! 
tion (from the carriage of the machine) 
with the indicator mounted on the surface 
gage, using one of the regular attachments 
to facilitate setting the test bar paralle! 
with the plate. For side alinement an 
angle plate may be placed on the car 
riage parallel with the spindle, using the 
upright surface of the angle plate wit! 
the test indicator mounted on the surfac 
gage as before. Thus the test bar 
readily set parallel with the surface of 
the angle plate, giving the proper sid« 
location. 

The button method of locating jigs is 
one of the most reliable used. For set 
ting the jig correctly on the machine 
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carriage the test indicator may be clamped 
on the end of the spindle, reaching the 
button by means of one of the indicator 
ttachments; then upon revolving the in 
dicator or testing at the four quarters of 
the circle, the readings will be alike when 
the proper location of the jig is obtained 

These methods are applicable to milling 
machine as well as_ boring-mill work; 
there are many tool departments that d 
ot believe in swinging jigs (whether 
large or small) on the face plate of a 


lathe to do the boring 


The Effect of Hardening and 
Tempering on the Dimensions 
of Steel 





By JoHN PHIN 


I was very much interested in the corr 

relating this subject. Th 
an old one and in some of its 
One difficulty 


spondence to 


que stion is 
respects quite complicated 
in determining the question by the ordinary 
methods from the 
effect of impos 

to without 
oxidizing the surface to some extent, and 
somewhat 
the 


measuring arises 
It 


piece 


of 


oxidation almost 


is 
of steel 


sible harden a 


this, however slight it may be, 


affects the measurements made by 
usual instruments in the ordinary way of 


“end measurements.” 


to avoid this is by “line 


what is known as 
The only way 
measurements,” which require special ap 


paratus and good microscopes 
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there are two ques 


Is the general bulk 


In this connection 


tions to be decided I 


cnlarged or diminished, and 2, Is this en 


largement or diminution in special direc 


such as length, breadth or thick 


tions 


ness? 


541 


determined 
but the 


second question can be 


Che 


measurements, 


only by careful line 


first is an exceedingly interest 


question 
re- 


the 


in 
ot 


it affects ur views 


molecular condition 


steel should prove to be en 


ing one since 
gard 


steel 

















GETTING SIZI 


AND CENTER 





HIGHT 
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OTHER APPLI 


WITH 


CON NECTION 


ATIONS IN 


WORK 
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larged in bulk by hardening, then we have 
the curious condition that the steel be- 
comes harder by being less condensed. 
the reverse of 
other metals— 
A piece of brass 


This, as we all know, is 


what occurs with most 
copper, silver, brass, etc 
when hammered or rolled becomes denser, 
harder and more springy; is it the reverse 
with steel? 

Fortunately we have a simple and very 
method of determining this 


by comparing the specific 


accurate 
point, that is, 
gravity of the same piece of steel in both 
We then eliminate all 
errors due to oxidation, etc., 
can grind and polish the hardened piece 


conditions. can 


because we 


without affecting the accuracy of the 
result 
Some years ago I made very careful 


tests of this, and found that with the old- 
tashioned tool steel the specific gravity 
was lowered by hardening, that is to say, 
the bulk was increased :and consequently 
the metal rendered less dense. The work 
was done with great care by means of a 
very fine Oertling balance, and it is well 
known to all physicists that the operation 
of weighing gives results which cannot be 
for any other 
system of measuring. So delicate is this 
method that it was by a slight difference 
between the pure 
nitrogen obtained by chemical means and 
that procured from air that argon was dis- 


approached accuracy by 


specific gravities of 


covered and identified 

The same tests applied to brass showed 
directly the reverse—the soft brass was 
the least dense. To get rid of any errors 
that might arise from the presence of in- 
ternal vacuities, the pieces of brass were 
first hammered or rolled until hard, and 
then the specific gravity was taken. Then 
they were softened by heating, weighed 
to see if any change had occurred, pol- 
ished and the specific gravity again taken. 
The brass was always the most bulky 
when in the soft condition. In making 
these tests the same pieces of metal were 
tested and compared in both conditions, 
since no reliance could have been placed 
upon results obtained by comparing dif- 
ferent conditions of different pieces. 





It is stated by the consulate at Swansea, 
Wales, that there was recently introduced 
to the tinning industry a patent riser and 
lister, which, however, is still in the ex- 
perimental stage. It is an ingenious in- 
vention and can be applied or connected 
to the tinning pot in such a way that by 
rollers the 
plate sheet after being coated is quickly 
transferred from the the 
tub without the mark of 
tongs. The services of the extra rollers 
tend to minimize the “list,” thus saving 
metal and producing a splendid surface, 
while the conveyers do the work of the 
risers, the latter being a saving of 2 cents 
per box. 


means of and conveyers tin- 


grease pot to 


bran use or 
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Collier’s Ball Worm Gear 


By W. H. Bootu 


The accompanying sketches show a 
curious form of worm gear recently pat- 
ented in America and Great Britain by 
Mr. Collier, of London. It was devised 
primarily for the purpose of a direct drive 
in automobiles, as well as for the purpose 
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FIG. I. COLLIER’S BALL WORM GEAR 


of a speed-change gear. It will be ob- 
served from Fig. 1 that the teeth of the 
worm wheel are steel balls sunk to their 
equatorial line in cups bored in the body 
The wheel runs in a guard, 
which prevents the balls from leaving 
their sockets, and in practical work an 
oil-bath container is used. The worm 
which with this ball wheel may 
have any number of threads. Usually it 
will be single, double or triple threaded. 
Obviously the contact of the worm and of 


of the wheel. 


gears 
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as many changes of speed as there ar 
worms upon the worm shaft. 


The worms are made, as shown 
Fig. 1, to fit round the curvature of t 
wheel rim. Thus a worm may be quit 


loose on a feather key, yet it will n 
screw itself out of gear as would a pl 
Thus no particular devi 
this 


parallel worm. 
is needed to counteract tenden 
though such a one may be mechanical 
desirable. 

In adapting this gear, which is he: 
shown in the crude form of the pate 
drawings, the bearings A and B would 
put a considerable distance apart and th 
would be a universal joint in the wor: 
shaft between the worm and the beari 
A. The bearing B would be movable « 
a slide or on a bar, and so 
ranged that by the movement of a ley 
the worm shaft moved aw 
from the worm wheel to such an angle 
to disengage the worm. There would 
three worms, as in Fig. 2, and a seco! 
movement of the would slide tl 
combined three worms along the shaft 
a third movement of possibly the san 
lever would bring the shaft back to 


would be 


lever 


working position. 

Thus let us assume a 30-inch wheel 
a speed of 600 revolutions per minute, 
say approximately 54 miles per hour. T! 
worm, if triple threaded, would run 


1800 revolutions per minute, with the 2 
balls of the illustration, or at 900 revolu 


tions per minute if a wheel of 12 bal 
was employed. With the same engi 


+ 


{ 
+ 


speeds the vehicle speed would drop to 


/ 





27 and to 18 miles per hour, respectivel)s 


] 


a ball can only be, at most, along a_ with the double- and the single-threaded 
quadrant of a circle on the diametral worms in use. A simple spur-reduction 
—_— Out of 
mn aa ' Gear 
~ K ‘aaied : 
an 
CPY —— ——k Ge 
¥ B 
- ite, i 


ARRANGEMENT OF WORMS 
plane taken parallel with the face of the 
worm wheel; that is to say, on the longi- 
tudinal center line of the worm. 

If the pitch from center to center of 
adjacent threads is always made equal to 
the distance apart of the balls which form 
the teeth, then any worm, no matter what 
its type, single, double or multiple thread- 
ed, will gear properly with the ball-tooth 
gear wheel. Thus, while forming a direct 
drive upon the axle, this gear admits of 


FIG. 2 


AN 


FIG. 3 
\ND BALL-HOLDING DEVICE 


gear may be interposed between the e! 


gine and the worm shaft, if desired; but 


in no case need there be rattlir 
change of toothed gearing. 
worms and the engine itself afford all t 


range of speed that can be desired. 


any 


In Fig. 2 A represents the bearing show: 


The three 


at A in Fig. 1; K is the universal joint 


of the worm shaft and B is the 
bearing. 


worm shaft to move to the angle K N, 


other 


This is movable to allow the 


littl 
of t 
upol 
char 
of t 
The 
close 
nula 
the Sé 

In 
are ¢ 
capal 
is lo 
axis 
whee 
worn 
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ficient to disengage the worm so that 
may be slid along the spindle to the 
Such 
nt might well be arranged with a pull- 


then be pushed 


xt speed a combination move- 


handle, which would 
r a locking quadrant. This push would 
the 


ft. Then when either of the extrenx 


ve to move worms along their 


ms was in place the lever would have 
hed a drop-down slot in the quadrant 
the worm would be dropped into gear 
in. Every designer would have his 
thod of effecting the two opera- 
with practically a single movement 
safe interlocking device, such as th 
easily made 


balls, 


circular 


just outlined, could be 
might be thought that the 
the 
ild drop out of their pockets when the 


but 


1:1 
which 
guard, 


not guarded by 


rms were put out of this is 


gear, 
irded against, as shown in Fig. 3, by 
addition of little lateral extensions of 
wheel rim at each ball socket [hese 
stand the 


the balls so that they car. be closed in 


tle extensions above centers 
n them and prevent their escap: In 
hanging speed there is then no danger 
f the balls jumping out of their sockets 
small extension pieces can also b 
osed in as wear takes place. The an 
nular guard is not really necessary when 
these extension pieces are fitted 
[In manufacture the threads of the worms 
are cut by a tool or tools fixed on a frame 
capable of turning about an axis, which 
is located at the same distance from the 
axis of the shaft as that of the 
wheel with which it is to be used. The 
worm and tool carrier are suitably ro- 


worm 








ieteteee 4 
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and a feed given to the tool The 
rm is very easily cut either by a single 
or by a series of tools 
it in connection with the automobile, 
this ball worm gear is more 

designed, the problem of 
ging the gear has been very much 
lified by the inventor. In this design 
ets rid of the three or four worms on 
shaft, which require so much long- 
nal shifting and involve the removal 


which 
cularly 


(TK 
qe = 


=_—— — 


=, 


ONTAINING 
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ot the worms from out of gear when 
changing speed, and substitutes, for this 
somewhat cumbersome arrangement, a 
casing which surrounds the worm wheel 
Fig. 4, four 
worm and 
Each ter 


casing is 


and carries, as shown in 


worm spindles, each holding 
projecting through the casing 


minates in a clutch end Ch 


‘ 
1 
} 








FIG. 5. A REVERSING GEAR 


made to rotate about the center of the 


axle with which it is 
rotated by means of a lever and gearing 


concentric. It is 
connection 90 or 180 degrees, in the case of 
four speeds, for any change of speed de 
sired. There are as many locking notches 
on the rim of the casing as there are 
worms in the Thus the i 
locked firmly at any worm position 


case case 1S 


— 


“ 


FOUR WORMS 


One pe€uliarity of the ball worm gear 
is that the wheel gears equally well with 
right- or left-handed worms. In Fig. 4there 
are single-, double- and triple-threaded 
right-handed worms for forward running, 
and there is a single-thread left-handed 
worm for slow backward running. Thus 
in one casing there are three running and 
reverse speeds in this particular 
There is, however, no objection 
different number of 


one 
example. 
to the use of a 


worms, save that four appear to be sut 


ficient. 

The clutch on the clutch shaft must be 
slid out of gear before the casing can be 
rhe the clutch is 
short. This done, the casing is rotated 
to the desired speed position, locked and 
the clutch slipped 
lhe arrangement of, levers for rotating 
together with the 


rotated movement of 


back into engagement 


and locking the casing, 
gears and the locking-gear actuating 
wedges, are shown early in Fig. 5 Lhe 


whole combination in its most compact 


form mpl 1 tor th and 
d chai Gil 
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bile S of all 


reversing 


spt t 


descriptions 


Hardening and Tempering High- 
speed Steel 


By JAMES STEEL! 


I have taken er st in what has 


been said through your columns in refer 
ence to the hardening of high-speed steel, 
and | thought that the 
jority of the troubles in using high-speed 
not hard 


have often ma 


steel have been because it was 


ened properly High-speed steel will 
begin to harden at 850 degrees Centigrade 


and continue to get better as the heat 1s 
raised 


When 


degrees 


heated to 850 to 95 


tool is 
Centigrade and cooled, this tool 
will not give satisfaction. The temper can 
be drawn by the grinding, or when in us¢ 
it will not stand the speed that is ex 
pected of this class of steel 
of this kind of hardening comes from the 
use of improper methods or appliances in 


is immaterial how the 


A great deal 


the heating As it 
steel is cooled after it is brought to the 
hard even if it is 


heat, it will be 


lime 


prope r 
put in 
fish oil is 


In my experience I find that 


for all including 


to be preferred tools, 
lathe tools I have seen some tool dres- 
sers cool their lath but 
injure the steel, providing 


heat, and the grain 


tools in water; 


this will only 
it has had the 
of the tool will have the 


propet 
appearance of a 
piece of galvanized work 

HEATING IN A_ Force 


The forge fire as is commonly used can 


be one of the poorest possible places in 
pos 


igh-speed steel; it is 
so that the high 


which to heat | 


sible to prepare the forge 
speed steel can be brought to 1400 degrees 


Centigrade with some degree of satisfac 
such 
They can be hardened in 


1400 


not on as milling cut- 


tion, but 
ters or reamers 
brought to 


The forge 


cannot be 
degrees Centigrade with safety 
should be prepared for heating high-speed 
being taken that the tool does 
not the tuyere 
iron or the hole in the blast pipe. Coke 
the fire to this 

After having 


forges : but 


the 


steel, care 


come within 7 inches of 


should be used to raise 


hight from the tuyere iron 








put in sufficient coke, the two sides should 
be raised with green smithing coal to a 
point about 4 inches above the coke. 
Then place two fire bricks over the top, 
thus forming a chamber 4 inches high and 
wide enough to permit the safe turning 
of the tool. Fill this chamber with coke, 
turn on the blast and let the fire come 
up slowly, thus being sure that the sul 
phur is all burned out before the tool is 
put in place to heat. After putting in the 
tool, let the heat come up slowly until it 
reaches a cherry red; then give the fire 
more blast and continue to force the heat 
until it reaches a_ bright color. 
Shut off a part of the blast and let it con 


reaches a brilliant 


orange 
tinue to heat until it 
white, or until it gets as hot as 1s pos- 
sible without blistering; then immerse in 


fish oil to cool 


Can't Get Too Hot 1n A Force FIre 
There is danger of getting 
high-speed steel too hot in a forge fire, 


not any 


but there is grave danger of blistering it 


so the tool cannot be used. The blistering 
is not caused by the heat, but by the blast; 
as in a properly constructed furnace 
where the blast can be kept from the work 
heated to a 


The 


carefully, 


while heating, the steel can be 


dazzling white without blistering 
heat should be 
and when the piece has reached the high 
heat the tool should be taken from the fire 
at once If allowed to continue at the 


high heat, the steel or tool will be coarse 


watched very 


grained, break easily and not give the 
satisfaction of a tool with the extremely 
fine grain. 

There are several rules that should be 
observed when examining to see if the 
proper heat has been obtained in the hard 
ening. The grain wants to be very fine, 
in fact, we would say as fine as silk. After 
(being sure the 


hardening a test piece 


piece has not been hardened before), 
break it to see the grain; then draw to a 
pigeon blue and let cool in the open air. 
If the piece is as hard as it was before 
drawing, it has had the proper heat pro- 
viding the grain is fine On the other 
hand, if it is found to be soft after this 
treatment, it has not had a sufficient heat 
to stand a This test 


applies only to steel that has been hard 


very high speed 


ened but once, as the second hardening 


will produce different results 


Don’t TEMPER HIGH-SPEED STEEI 

As to the tempering of high-speed steel, 
i do not consider that it can be tempered 
if it is heated to 1400 degrees Centigrade 
(or more) when hardening, it being im 
possible, except by annealing, to change 
the hardness of a tool brought to that 
heat 
950 degrees Centigrade can be tempered. 


But high-speed steel hardened at 


The value of a high-speed tool hardened 
at this heat will not equal carbon steel 
and yet it has the appearance of being 
harder when tested with a file. Not until 
it is placed in use and the tool is heated 
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from the high speed of the work, will the 
trouble begin. In my opinion this is why 
we hear of so many complaints in the use 
of high-speed steel, whereas if the steel 
was heated to 1400 degrees Centigrade if 
cannot be drawn. 

This may sound strange to some, but I 
do not know of any way of drawing the 
after it is 
way of 


high-speed steel 
heated as stated. The 


testing for the temper would be to work 


temper in 
pre yper 


the tools, before tempering and then again 
after tempering, at what they are intended 
for. In tests of this kind I much prefer 
that the man using the tool be entirely 
ignorant as to which tool is tempered, as 
it seems that the tempering of any kind of 
steel is a hard thing for some to give up 
When the tool is 
feels that all is done that is possible to 


drawn, the operator 
do; hence he gets along better from the 
fact that he knows of nothing more to do, 
and he is careful nét to go beyond a cer- 
tain point with his feed, etc. 

DANGERS OF DRAWING TEMPER 

I have taken high-speed steel and drawn 
it at all heats commonly given carbon 
steel, then heated it to 400 degrees Centi 
grade {not on the same piece), and I 
have not even injured its cutting quali 
ties; but in a great many cases the tool 
has been found checked, caused by the 
tempering. Therefore, I advise carbon 
steel, where a tool must be soft after it is 
tempered. 

I have seen high speed tools working 
side by side, one being drawn to 425 de- 
grees Centigrade and the other not drawn 
the tool that was not 

work than the one 
tempered at any heat. Where our loss 
breaking in use is 7 per cent. in 


at all; invariably 
drawn did _ better 
from 
loss in tools not 
So it 
a point in favor of not drawing 
While there seems but little 


hope of convincing the average mechanic 


tempered tools, the 
tempered is one-fifth of I per cent 
is again 
the temper 


that to temper high-speed steel injures it, 
I will ask that such take a piece of an- 
nealed stock, cut two pieces from the cen- 
ter of the bar, harden each piece, heating 
to 1400 degrees Centigrade or more, then 
draw one piece to any heat that seems to 
suit. Mark with a private mark and send 
them out to be used. Note results, then 
quit the tempering of high-speed steel 


RE-HARDENING STEEI 
Chere is one point I wish the reader to 
understand thoroughly: that is, that a tool 
a lathe tool that has Shad more 
than one heat cannot be considered, as it 


such as 
requires different .treatment. I also wish 
to state here that in hardening high-speed 
steel the heat should be deter 
mined upon by experimenting; then heat 
Re-hardened 
high-speed steel may do for some classes 
of work as well as steel of the first hard- 
ening, but it cannot equal the tool hard- 
ened but once, at the proper heat. Even 


proper 


to this point at all times. 
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when the tool is annealed properly 

then re-hardened, it cannot be expected 
stand on all classes of work with the t 
hardened but once, at the proper heat 





Some Small-tool Troubles and 


Their Remedies 


By EtHAN VIALL 


In every shop there is more or 
trouble with small tools, arising fron 
variety of causes. Some of these 
easily while others are m 
difficult to remedy. It is possible that 
few of our treatments of such cases m 
be helpful to others. 


overcome, 


THREAD CHASERS 
In our shop we use a large amount 
brass in the manufacture of faucet 
valves, and similar goods. As a great di 
various sources 
it is impossible 


brass from 
used in the foundry, 
obtain a uniform grade of castings. 


of scrap 


AVAVASSV SVAN) 
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FIG I. THREAD CHASERS FOR SELF-OPENIN 
CHUCKS 


[hus the machining of the product ts 


sometimes a serious problem, the cutting 
of satisfactory threads being one of the 
worst. We have found that for thread 
chasers used in the self-opening chucks, 
the proper angle for grinding the chamfer 
is 40 degrees, this angle working best 
where our brass varies from hard to sott 
The cut 4 of Fig. 1 shows the man 
in which we measure the angle. 

In grinding the cutting edges of the 
teeth we do not use either a hook or a 
rake, but grind them 90 degrees, as shown 
at b of Fig. 1. The holder used while 
grinding the chasers is so arranged that 
it may be tilted in order to keep thus 
chaser gradu 


angle constant as the 
wears away. 

The one exception to this rule is in t 
grinding of brass tubing 
These are given a hook just the same as 
if they were being ground for iron. 1 
tubing we use is very hard 

For some time we had considera 
trouble from the bur left between the 
chaser teeth by grinding. We remo\ 
these burs at first by lapping on a lap 
the same pitch and size as the chaser was 
made to cut; but this was too much 
bother; after some 


chasers for 


+ 


experimenting we 
adopted an ordinary scratch brush for the 


tic n 
drill 

when 
feeds 


d 


rille 
cause 
chanc 
be SO 
is lef: 
no d 
drill ; 


Hever 
convert 
Of 2 cal 
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purpose. With a little practice one can 
remove the burs from a chaser or tap al- 
most instantly without the slightest in- 
jury to the thread. 


[he scratch brush we use is 6 inches 
in diameter, 1% thick, has 
0.005 inch in diameter—35 Birmingham 
gage—and runs at a speed of 3400 revolu- 
tions per minute. 
the fingers with the cutting edges down 
and with the wheel revolving toward the 


inches wire 


The chaser is held in 


operator. It is quickly pressed straight 
into the brush, and instantly withdrawn 
I think that the correspondent wl.o asked 
method of 


threads of screws 


S ie time remov 


ago for a 
burs from the 


sictted on a milling machine may see a so- 


lution of his trouble in this process 





, Nut 


automatic nut 


DRILLS FOR M ACHINE 


Our machines use very 


soft cold-rolled hexagon steel, and at one 


time the breakage of drills on the ma 
chines using sizes from 3/16 inch up to 
% inch. was something frightful. Now, 


when a new drill is put in, it is broken off 
half the This 
makes a stiffer drill and the cutting lips 


length of the flutes 


are ground as if for brass, that is, straight 
drill this 


like a flat 
practice our expense for drills is not 1v 


Since following 


per cent. of what it was before 

he inexperienced hand on an automa 
tic nut machine almost invariably sets his 
drill out too far, and as a consequence 
and the stock 
there is a 


when the nut is cut off 
hole 
If for 
it is not central, the drill has no 
The drill should 
be so set that after the nut is cut off there 
is left a depression in the end of the bar 
no deeper than the cutting lips of the 
then if this depression is not cen 


feeds up again, partly 


drilled in the end of the bar anv 
cause 


chance to straighten it. 
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was the frequent clogging of the 
chuck collets with dirt. This was reme 
died by drilling four %%-inch holes 
through the chuck cap and letting the 
soap water wash out the dirt, as 
as keep the tools cool. A sheet-metal cap 
projecting over the chuck is used to pre- 
vent the throwing of the soap water 


spring 


well 


over 
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FIG. 3. A DRILL GRINDING CHAR 
the floor [his was thorougl effective 
and no further trouble was experienced 
from accumulating dirt and greas« 


GRINDING CoLp CHISEI 


In grinding the cold chisels used 
chipping castings in th 


less trouble when 


foundry, we have 


the chisels are ground 
with rounded corners at the cutting edge 


[his is an old method, but I have found 


lots of good mechanics who never heard 


or thought of it 


A “Novo” 


In one of our assembling 


SCKEWDRIVER 
jobs an un 


usually strong screwdriver is needed 


WORKMANS TOOL RECORD 


union meter gas cock body Ivon Pipe end 


Tools for executing lJ , Ex-Oval ‘cay female 
Box Tool NO 
I No. , 
ra} No I 
Die Head No 
‘ isers No 
Chack Jaws No I? 
lercut Blade No ™ 
i} Ne 
oo! Holder No 
eamet No, 
lap Holder No 2) 


No. 
~ No. 
Nx 


FIG. 2. WORKMAN’S 


tral when and the 


chance to 


the stock feeds up 


chuck closes, the drill has a 


center itself. 


A SELF-CLEANING CHUCK 


C 


veral old hand screw machines were 
erted into automatics by the addition 


cam system, and one of our troubles 





TOOL RECORD FORM 


Owing to its peculiar shape we had great 
difficulty in getting anything that would 
last. The 
3/16 inch wide and % inch long, and is 


slot in the head of the screw is 


at the bottom of a hole 3 inches deep A 
slide in this hole prevents the insertion of 
a screwdriver blade thicker than 3/32 
inch. The blade must therefore be 3/32 


N54 


inch thick, ¥¢ inch wide and kept to this 
size for at least 3 inches of its length 
After trying various steels we got some 


“Novo” of the 


unhardened 


proper size, 
and have stopped the “holler” in that 
quarter. For though the screwdriver is 
invariably twisted at the final turn with 


a wrench, it holds like a charm 


NEEDED FOR A JOB 


T OOLS 


] 


A good many shops leave the selection 


PUM 
2UL0 
x 


201 
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FIG. 4 \ FLAT DRILI LN MARKINGS 






WHICH CAUSED 


rROUBLI 


»b to the workman, there 


tools for a j 


by losing valuable time [he way we do 


Is to keep cards for each job—similar to 


the one shown by Fig. 2—in a case near 
the foreman’s desk. When he gives a 
workman a job he hands him one of 


these cards, and the workman goes to the 


tool room and checks out the tools indi 
cated, together with a blue print Che 
numbers on the card indicate the bin 


When the job 
is finished, this card is returned to the 
foreman, 


numbers in the tool room 


record of the 
number of pieces and the time 


together with a 

[hese cards are made up in the drafting 
room when the blue prints are made for 
the job, and copies are maae by a boy as 


needed; but several of each are always 


kept ready for use 
DRILLS 
hundred kinds 
from six to 
their 


GRINDING SIZES FOR 
As we have over eight 
drills, and 
kind, 
grinding was something of a problem. In 


of special flat 


thirty-six of each accurate 


order to save blue 
prints, a 
part by Fig. 3 

As the bin 
our tools of every description, this was an 


constant reterence to 


chart was made, as shown in 


number is stamped on all 


easy means of identification 


It is obvious that in regrinding the di 


mensions d, e and R are the only ones 
commonly used, though the others are 
used in the first grinding and for refer 








ence 


In additi 





n to the bin number all our 


tools are stamped with a special tool num 


ber—the same as that on the original 
drawing—the date made, the steel used, 
and for what job the tool is used. For 


instance, if it is a flat drill for use in 
drilling a special cock body, it would be 
marked The 


2006 is the special tool number. Cr. Ex 


similar to Fig. 4 number 


means that crescent extra steel was used 
latter «nd the 


This date not only show 








549 


how a certain steel stands the wear, but 
are also useful in case the tool needs re- 
hardening. 


A Tap PuZZLE 
Several weeks ago a I-inch square- 
thread, eight-pitch, machine-relieved tap 
which was cut on a Hendy lathe after 
fluting, using their relieving attachment, 
was put into a turret machine. Instead 
of cutting a thread it simply tore into the 
hole, taking out the metal and leaving a 
The tap was taken out and 
carefully reground. On being replaced it 
did exactly the same thing. As out of 
hundreds of taps made this was the first to 
we were “up a stump” 


1-inch hole. 


act in this manner, 
for a while. Careful examination, how- 
ever, revealed the cause but not the origin 
of the trouble. The teeth of the tap are 
shown by Fig. 5 

The front of the teeth were flat, with- 
out the slightest hollow, while the back of 
the teeth were convexed the long way of 
the tooth. This caused the tap to feed in 
rapidly and at the same time shear out 
the metal. Now how any lost motion in 
the relieving attachment or inaccurate 
setting of the tool could generate a tooth 
flat on one side and curved on the other, 


If 


side 


as shown, is more than we can figure. 
the tooth had been concave on one 
yn the other, the explanation 
would have been simple. As the 
only case in our experience, we should 
like to hear of similar one. Of 
course, the sketch is exaggerated, but the 
curve could easily be seen, while the most 
careful use of a scale and miscroscope 


and convex 
this is 


any 





a 
P 
a 
FIG. 2. THE IMPELI 
failed to reveal any hollow the front 
side of the tooth 
I ect ppl ation of yets rf dry 
ste grave vaank, through the 
agency of driven pipes, has been found to 
be an efficier 10d for thawing frozen 
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Design of a Four-stage Turbine 
Pump 


By C. W. CLtrFrorp 


The condition which the designer had 
to meet after he had made a preliminary 
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Vi 
ER OF THE PUMPS 
survey, was the draining of a mine, in 
the Lake Superior region, of 1,656,000 gal- 
lons of water daily (24 hours). But it 
was necessary to pump this quantity in 
12 hours. The head against which this 
water had to be pumped was 1000 feet. 
It was decided to use three sets of four- 
stage centrifugal pumps arranged at ele- 
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vations 16, 332 and 666 feet, as shown 
Fig. 1, the discharge of the first bei: 
the suction of the second, and so on 
It was further decided to use the turb 
type of pump which involves the use 
the diffusion vanes; as the capacity w 
to be 2300 gallons per minute, a 10-in 


pump discharge was used. The veloc 





> V =75.05 


VELOCITY DIAGRAM FOR THE 
IMPELLERS 


FIG. 3. 





THE DIFFUSION VANES 


FIG. 4 


f the discharge was 9.37 feet per 
second. 
THE IMPELLER 

The impeller, Fig. 2, was designed mor 
from theory than actual tests. The per 
ipheral speed was found from calculatior 
to be 1.015 Y 2g4, or 75.05 feet p 
second; h was 85 feet for each impeller 
g was the acceleration due to gravity, a! 
the factor I.015 a 
more of an assumption than calculatio: 


constant which w 


The diameter d of the impeller w 
; 12 X 60 5.0 
e€quai to 75-05 = @ 
550 X Zz 
inches. The speed was 850 revolutio: 
per minute. A diagram of velocities w 
then laid out in which the peripher 
velocity V 75.05 feet per second, s 


Fig. 3. The other velocities V; and 
were obtained from the equation 2 g A 
2VV 36.4 feet 5 
second, which makes V; = 75.05 36.4 
As the 


eight 


from which V2; = 


r second 
to be 
ok as 


ne 


28.65 | 


treet 


rad 


velocity V was about 


per 


8 

of , 
38.65 

It degrees, 42 minutes; so 

angle a 


second, we ti a trial the tang 


which equ 
-all 


the angle a@ 
we 
= 12 degrees for convenietr 
making the radial velocity equal to 

tangent of 12 degrees multiplied by 38. 
or 8.215 feet per second 

The 


our impeller was then found to be 


outflow area that was necessary 


2300 X 144 
7.48 X 60 X 8.215 XK 0.85 
= 105 square inches. 


areca 
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-_ = . sail . . . ~_ « re st} i : . P xcee a . ” “ 
he 85 per cent. in the equation allows other are shown as exceedingly larg Odd Cause of Blow-holes 
r a contraction of area in the impeller; Bearings of ordinary design were used 


e other quantities are readily under- and a small bearing took care of what 


By kk. A. Dixn 


vod. In Fig. 2 W: was approximately little end thrust there was. Particular 
; inches; there being six vanes, this care was taken to have all of the pas At the Straight Line Engine Works in 
a taken into account gives us W, or sages through the pump as smooth as Syracuse they have a foundry where som: 
width of the impeller, to be 1.875 pos ible, to eliminate all unnecessary pretty large castings aré mace Lhey 
hes. The vanes were then plotted as eddies Thess pumps were to be motor have recently made a number of large 
wn in Fig. 2, keeping the distance be driven, and both motor and pump were to pans off the same pattern for the Solvay 
en them nearly constant and of uni- have a common bed plate Proc Company. Out of the lot of 
rm section. Care was exercised to in- The pumps were thoroughly tested, and nearly one hundred pieces there have been 


ase the velocity as gradually as pos- 
































; “ , fi z —————————— ee ee 7 . on 
ble, keeping the velocity line of the dia = : 
- : 
ram nearly a straight line ” 
[he suction of the pump was Io inches ~ “0 
diameter. The suction velocity was 
- ya 
37 feet per second. Increasing the ve 
‘ 
ty from the suction mouth gave a \ - 
ity of 11 feet per second ai the open \ 
g of the impeller, from which, after = a 
g@ the diameter of the shaft into con- \ 

° ° iM) « 
ration, we obtained d It was also \ — 
ight that to make three long and three Vis 
rt vanes in the impeller would tend 12 
reduce the amount of shock. ‘i 

' THe DIFFUSION VANES | @ 
H ’ , 
Next in design were the diffusion 
: es, Fig. 4. It was the designer’s ob — - 
I *t to have them receive the water at . = a nA > i 
ts high tangential velocity, to reduce Capacity - Gallons per Minute 
gradually, at the same time to change FIG, 6. EFFICIENCY CURVE OF THE FOUR i PUMI 
on! t 
nly 
Vf " ew inced 
/ - before | a t t 
were { | d owing 
eat he r<l ' mol 
hea b 
we illow Mond W 
t £ k st thie ind 
it w f t t . o« ba 
' 
| , 
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A Variable-speed and Feed 


Mechanism 


By T. M. LowtTHIANn 


The accompanying illustrations show in 
detail a new device for obtaining a multi- 
plicity of changes for either speed or feed 
gears. The gear wheels are arranged in 
such a way that, at one time, two of the 
sets of wheels will act as drivers and the 
other two sets be driven; at another time, 
the two sets that were acting as drivers 
will themselves be driven by the other two 
sets, which latter will then act as drivers. 
With two sets of four wheels each, as 
shown in Fig. 1, 32 changes of speed can 
be obtained, that is, 16 in each way. By 
having more than four wheels in each set, 
say five, the number of changes will be 
50, and so on. 

Referring to Fig. 1, A; is the driving 
shaft driven by the wheel A:; As is the 
driven shaft for transferring the motion 
to the machine through the wheel Ay. The 
sets of gears JT and 73 are mounted 
loosely on the shaft A:. 
keep them in position endwise. Any one 


The screws E E; 


of the gears in the sets 7; and 7; may be 
connected at will to the shaft B; by means 
of the spring keys, as shown 

When the lever C is moved to the left 
(fine), the gear K is clutched to the set 
of gears 73, and the shaft A: is clutched 
to the set 7, which is then the driving set 
and transmits motion through the sets 7; 
and 7: to the set 73, thence through the 
gears K and N to the shaft As. When the 
lever C is moved to the right (coarse), 
the gear K is clutched to the set of gears 
T, and the shaft A, is clutched to the set 


AMERICAN MACHINIST 


Ts, which then becomes the driving set, 
and transmits motion through the sets 
T: and 7; to the set 7, thence through the 
gears K and N to the shaft C, as before. 

The four half clutches H, H:, L and L; 
are movable endwise on the shaft Ax. 
They are all operated from the lever C, 
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clutches L M or Li M; may be thrown int 
engagement. 

A tabulated list shown by Fig. 2 
attached to the machine to show the re 
quired position of each of the levers 4, / 
and C for obtaining the required variatio: 


of speed or feed. A correct geometrica 








FIG, 2 ALTERNATE ARRANGEMENT OF CLUTCHES FCR VARIABLE SPEED AND FEED 


MECHANISM 


as shown, and also at the same time. The 
teeth on the two clutches F H and F: A; 
at the outer ends of each set of gear 
wheels are longer than those on the two 
clutches L M and L, M, at the inner ends 
of the sets. This is in order that one of 
the clutches F H or F, H: may be engaged 
quickly, and then, by continuing the move- 
ment of the operating lever C, one of the 


progression is also shown for the purpose 


of comparison 
Metuop of CALCULATION 


A set of these gears will be worked out 
as an illustrative example. All that is 
necessary is to fix on the desired range 
of variation and the number of teeth in 
the smallest gears in the set. Let us take 








23) 
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; Section 
, thro’ w-x 
Section 
thro’ y-z 
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Fine Coarse 


I, A VARIABLE SPEED AND FEED MECHANISM 
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case Of a feed-gear box for a mil 


achine with a set of feeds varying fron 


inch to 18 inches per minute, arranged 


geometrical progression. Also assum 


ratio of the gears between the chang 


ed gear and the machine to be 3 to 1; 


n the required value of the different 


ins of gears will vary from % of 
to % of 18 inches, or 1/6 to 6 
\s the smallest gears in the set wil 
netimes be driven, the number of teet! 
1] 


ust not be too small These we will fix 


20 teeth as a minimum. Assuming tl 
rst speed to be S, and r equal to the rati 


a 


S 
f progression, then = and for th: 
b g 


seometrical progressio 


eds to be in 


must have 


Feed Traverse 


Ss Position jin Inches Per Correct 
it of Minute When Geometrica 
‘ Handle. Handle Cisin Progression 
Position 
i B Fine Coarse 
i 1 l ( In ’ Is. 
22 1 ” rT I “ ‘ 1H 
23 l , 0.61 14 Of 14.28 
26 l 4 0 6 12K ' 70 l 
a0 2 l 0.78 11.4 O80 11 
22 9 04 io oO roe 
; 
33 2 ; i om ’ 1 xu 
74 2; 4) 1.0 x 1.12 x0) 
23 ; l 1. 7 1 2 v 
x #2 ; 2 1.43 6.22 141 6523 
23 ; ; 1.5 8 1.58 61 
ri ; ‘ 1 76 ’ 1.78 (4 
2 4 l » 12 4.4 0 4.40 
23 4 2 ) 31 Lo 2 1.0) 
{i ts ' 
73 4 ‘ b. 82 Is 2.8 l 


FIG. 2. TABLE OF FEEDS OBTAINED 


BY VARIABLE FEED MECHANISM 


= S ,* : = x wr? 
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As thes 160 numbers are 


and g will have 





hig. 3, whi s self-exp tory, show 

n alters ne | f arranging th« 

clut¢ 5 | eterence etters are the 
is It s \ Fig I 





A Problem in Differential 


Gearirg 


From the illustration Fig. 1 it wall be 


rom g 
seen that the pull gear P carries a 
se stud on tl nds of which are fixed 
e gears ind ¢ gear A, which 
meshes with B ‘ to the machine 


d does not mov ley or gear P 
rotating carries with it tl tud with 
irs Band ly] latter meshes 
th tl gear / W s tre to move, 


but is fast to its shaft and thus rotates the 


DK 
=a 
FIG . PROBLEM 1 FFERENTIAL GEARING 
C is the driving pinion on the stud 
ind 
] the driven gear and is the last 
gear the train 


According to different combination of 
diameters of the gears A, B, C and D, the 


last gear in the train, D, will move either 
n the same director the pulley P or 


the opposite directio The two dia 


grams, Figs. 2 and 3, show that the direc 


tion of rotation of the gear D depends 
ipon the relative ratios of the two gears 
f and D 

From a further examination of Figs. 2 
nd 3 w id: If D a larger pitch di 
meter than A it | |- motion; while 


if D has a smaller pitch diameter than A 
it has a motio1 The diameter or num 
of teeth of the gears B and C do not 
nfluence the direction of rotation of D 

In a train of gearing of the above de 
scription two questions may be asked 


the number of teeth of the 


1. Given 
four gears, in what.direction will the gear 
D move and how many revolutions will it 
make to one revolution of P? 

2. Given the number of revolutions of 


the gear P, how are the four gears to be 
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proportioned to obtain the desired number 
of revolutions of the gear D and a given 
direction of rotation relative to P? 

CASE I. 


Assume the following conditions: 


A 30 teeth, ( 24 teeth, 
B 20 teeth, D 40 teeth. 
, In one turn of P the gear B has ad- 


vanced 30 teeth. As it has 20 teeth it has 


B 
Cc y 2 y 
\ B Ce 
J 
, * ™ Lj 
D 
e 
‘\ Aris ) D’ 
* ah At 1 
FIG. 2 FIG. 3 


DIAGRAMS SHOWING DIRECTIONS OF MOTION 


30 
made I 


3) 


revolutions. The gear 


C, which is fast to the same stud, also 


makes 1'% revolutions. As it has 24 teeth 
30 

it advances 24 36 teeth to one 
20 

revolution of /. If we assume that C is 


fast to the pulley P then the same teeth 
of C would always remain in mesh and D 
would move 40 teeth or one revolution to 
every revolution of the pulley P. But in 
our example C moves 36 teeth; that is, 
less than it would have moved had C ré 
mained fixed to the pulley P. We have 
onsequently, as the motion for D, 


0 — 36 T to one revolution of P, or 
4 , , - 
= = revolution of D to 1 of P 
° qo 10 
' The foregoing may be briefly expressed 
thus: 
Let n the number of teeth which the 
. last gear in the train moves to one revo 
, lution of P 
Then 
+ 
rs 
D— ——=itn 
B 
According to the value m (whether 
or ) the gear D moves in the same or 
the opposite direction with the motion of 
P 
Examples 
A 40 teeth, C 28 teeth, 
’ RB 24 teeth, D 24 teeth 
1 and 
s 
AC 
. D— -. = m. 
. ra) 
, 
40 X 28 
24 = = — 2224, 
e 22% F ayes 
o1 of 1 revolution - 0.944 


24 
revolution to one revolution of A and in 


the opposite direction 


50 teeth, C 30 teeth, 


Again A 
3 31 teeth, D = 51 teeth. 


E 
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and 
AC 
D = 1 
B 
50 xX 30 
51 — > + 2.62; 
3! 
or 
2.62 , 
0.0524 revolution, 
2 §0 


[Thus D moves 0.0524 revolution to one 
volution of A and in the same direction 


CASE 2 

Let us assum 

Revolutions per minute of P = 300 
Revolutions per minute of D = 60. 
[he direction of rotation of B is + 
[he number of teeth of D = 30 

Then we have 
, 60 
One revolution of P = 1/5 rev- 
300 


ition of D or, to 1 revolution of P, D 


moves 1/5 of 30 or 6 teeth. 
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A Device for Turning the 
Irregular Surface of a 


Large Air Port 


By H. A. Evans 


The half-tone illustration shows ar 
arrangement used to turn a surface of a1 
irregular casting. The casting is show: 
clamped to the face plate of the lathe an 
with the tool at work. It is a large air 
port of irregular shape, made to fit th 
vessel in which it was to be placed. 

The device needs little explanation. Th 
compound rest of the lathe was allowed t 
slide freely. Just below the cutting to 
a holder carrying a roller was fastene 
in such a position that the roller rested 
against the irregular vertical flange of the 
casting. Behind the rest was clamped 
spring which forced the rest toward the 

















TURNING RIG FCR A LARGE IRREGULARLY SHAPED AIR-PORT 


According to Case 1 the following rela- 
tion must exist between the four gears 


A, B, C and D: 


as A * c —e 
or 
A c 
— = 6. 
30 RB + 


Furthermore gear D must be larger 
than gear 4 to obtain the + direction of 
rotation. 

Assuming that A 20 teeth, we have 


30 — =z 6. 
J B 
We will have to find values for B and C 
by cut-and-try methods. By this means 
we find 
B = 20 teeth and C = 24 teeth 


work and kept the roller in contact wit! 
it. As the casting rotated, this rolle: 
moved the tool in a path parallel to th 
vertical flange. This device was used 
the Mare Island navy yard. 





A Kansas farmer, A. S. Wysong, has 
according to The Automobile, made fo: 
himself a mechanical horse which wil 
plow six furrows at once, or can be us¢ 
at a higher speed (6 miles per hour) 
draw a train of wagons along the roa 
and can also be used as a portable engi 
to run machinery; it weighs 4100 pound 
and was made by mounting a 30 hors 
power gasolene engine on wheels. He h: 
plowed 30 acres of land in a day wit 
50 gallons of gasolene for fuel, and 1 
is claimed alcohol or kerosene may als 


be used 





*E) 
rto 
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Economies and Advantages of Grinding—| 


By Selecting the Proper 


Condition and 


Wheels, 


Keeping Them in Good 


Using Them at the Right Pressure and Speed 





s+ 


If any proof were wanted of the grow 


ng popularity of the grinding machine it 


nay be found, not alone in the general 


recognition of its value as at present con 


tructed, but also in the many inquiries 


r machines for specific purposes where 
ther accuracy or a superior finished sur- 
From an economic point 
I fact that it is 


} 


lace 1S desirable 


view it is an established 


heaper to finish by grinding than by other 


ichinery methods, even for the crudest 


ss of machinery; and we may take min 


ing and agricultural machinery as in 


stances where it is found to give profitable 
results. Purchasers of machinery are be 
coming more exacting in their require 
ents and, being somewhat conversant 
th what is_ possibl with modern 


look dis 


formerly 


ethods of manufacture, they 
ragingly on what would have 
n considered good practice 


Che first consideration in the design of 


machine must of course be the one of 


tility and ease of manipulation, com- 


ned with due provision for its economic 
nufacture. Here the work of the de- 


signer may be said to end and it rests with 
the manufacturing department to further 
his aims, that is, to build up as cheaply 
as possible a durable and salable speci 

n of his creation. Its durability will 
pend partly on the material of which it 
the 
bring its details to the requisite shape 
this, 
method 


s; constructed and means employed 


nd degree of precision; for 


the 
for quality or economy 


othing can excel grinding 


+} . 
ner 


The out 
rd finished appearance of the machine 
ust also be considered, for its condition 


as an index 


this respect may be taken 
f the quality of the work within; thus a 
it of paint may be a means of hiding 
iny defects that are by no means detri 
that 
ned, but a bright surface finish is more 
has been obtained by 


surface has been ma- 


ntal on a 
eptable when it 
machine grinding 


process of 


Costs Less THAN HAND LABOR 
[here is much good reason in the argu- 


against putting In any unnecessary 


} 


rk in a machine, but after all this most- 
refers to the expense incurred in finish 
the sake of appear 


but hand 


sible parts for 


when nothing labor is 
lable the argument is justified, for to 
anything beyond a slovenly job means 
expenditure of much time and labor 
ding on the contrary is a mechanical 


‘ess which can only be conducted with 


instructing for the 


Company 


*European 


opgrator 
ton Grinding * 


DA RB Y SH 


a minimum of error a mpared w 
hand lal T, 


finish is obtained at less cost than 


and the beaut 


he latter 
- 7 e } ] ] * 
] very example of the machine builders 


rt consists, when unasseml 
-} | } 


ber of details which mostly take the form 


f planes or cylinders, and to bring thes« 


I 
to the required degree of accuracy has 
necessitated in many cases the cost of 
highly skilled labor. 1 t tmost 
e from this duty | 
ld be the ambition ry workshop 
gement, and though the purchase and 
stallation of modern machinery is to be 
nended, it is by no means sufficient 


ffort should be made and vigilance ex 
sed in seeing that any new type of 
ichine maintains its guaranteed t 
put in every case; for should this vigilance 
ever be relaxed, heavy and unnoticed losses 


may occur These remarks \\ l ipply 
more especially to grinding ines 
being tools which are n yenerally 
understood nor their econ possibilities 
appreciated, also to the fact that the s 
called difficulties attending their efficient 
maintenance are much exaggerated. Or 
the other hand there are many exag 


gerated ideas prevalent as to thei 


city, which may easily lead to a costly and 
unnoticed expenditure. In this abbreviated 
matter some effort will be made t ispel 
the doubts of the skeptical and to moderat 
the expectations of the more sanguine, 


while it is also possible that som«e 


Vifheules 
HIICUILICS 


may be shown on the « 


ered in running a grinding plant 


[HE GREATEST OBSTACLE 
Pr bably the greatest ¢ t 1 un 
versal adoption of grinding processes is 
the difficulty of obtaining suitable grin g 


wheels, yet their selection would seem 
to be a very simple matter. Improvements 
in abrasive wheels have kept pa with 


the development of the grinding machine, 


there is a marked lack of modern 


ature or instruction on the subject 
this both grinding macl 
are much to blame and even where 


makers 


treatises are provided they would nuch 
mproved by being more explicit and up 


the 
grinding machinery shoul 


not place too much 


to-date. On other hand users f 


for themselves and 


reliance on the wheel salesman, as 


generally an individual 


experience, whose prime \ 1ec Ss selling 


can only recommend wheel 


he has heard 


and who 


from what of its perform 


ance in some individual case, which might 


easily be quite opposed to the conditions 


ink &* 


inder which the purchaser requires to use 


it and which will be explained later on 
l here ire 


which take place in the action of 


phenomena 


abrasive 


material that are difficult to account for 


and for which a mere perficial observa 
tion is immsufhcient [he want of a stan 
dard method of grading, which should not 
be impossible to establish, leads to a ¢ 


fusion of ideas on the whol ct which 


would seem to quite unnecessary 1f 
wheelmakers would codperate to provide 
for it. Grinding processes now enter so 
largely rial arts that the 
whole matter deset full and scientific 
inalysis and is an opp ty for our uni 
versit t teresting and useful 
co ‘ 1eanw l tils nethu { the 
lis d ( tne lways b the 
t I pr lice t ibat and the wi 
IS quite col 3 ma be easil 
charged witl failing in the matter 
here put forw 
[HE ABRASIVES 

Emery, corun carborundum and 
ilundum arc tl rdinary commercial ab 
rasive materials, and even sandstone 
wheels have still their advocates for use 
in machine grinding Apart from pre- 
judice the use of th tter for this pur- 


pose at the present day is difficult to 


understand and the only virtue claimed 
t so easily draw 
On the 


ind are tar 


for them is that they do1 


the temper of high-grade steels 


other hand they cut slowly 


‘ostly than the built-up wheel, which 


more ¢ 


will answer the same purposes if a propet 
selection be mad the four prime ab 
rasives which have been mentioned vary 


in hardness, though it does not follow that 


the hardest grit is the best for cutting pur- 


the shape and form of fracture of 


con- 


the particles must also be taken into 
We may 


sideration imagine a_ wheel 


made up from diamonds, the hardest sub- 
stance in nature 1 whose individual 
kernels were of spherical form; it 1s quite 
obvious that it woul ve of little service 
as a cutting agent the other hand if 
these kernels wer rystalline or con 


choidal in form it would probably be the 


ideal grinding wl 


Emery ul p form of corundum 
containing an average of 40 per cent. of 
xide of iron; it is of a tough consistency 
d breaks witl hoidal fracture; 
though it is rapidly being displaced by 


artificial abrasives it 1s 
grinding of 
of the 


This may be ac 


still much in favor for the 


hardened steel, mostly on account 


superior finish it leaves 
the fact of 


counted for by its being the 








softest of the four abrasive materials: 


q uckly dulled and 
cuts are taken 


light skin 


It is, on the whole, an efficient 


when 
utting ma 
terial, but for lack of durability it loses its 


ize rapidly compared with corundum 


r alundum 


iccording to 


purity 


he neighborhood in which it is mined; 
i ture is conchoidal and generally 
ystalln It is superior to emery as fat 
durability 1 concerned ind cut 
irper; to obtain a similar finish very 
rd materia wheel of this material 


ist be made of a somewhat finer grit 


of eme ry; or as an alterna 


in one made 


e it must be turned mor moothly 
th the diamond tool 

He Harpest ABRASIVE KNOW 
Carborundum is a silicide of carbon and 


. product of the electric furnace; it is 
robably the hardest abrasive known and 


reaks with a sharp crystalline fra 


Iwing to its exceeding sharpness and eas« 


of penetration it is most usetu n the 
softer materials such as brass, marble, 
granite and in its finer grits for cast iron 


not show 


does 


efficiency as 


On hard steel, however, it 


the relative emery, 


the 


same 


far softer abrasive; this is 


the 


which is 
eccentricity 


difficult to ac 


1 marked instance of 


ibrasive materials and 1s 
Carborundum, though exceed 


brittle 


‘ount tor 


hard, is ind it would 
the 
onstantly breaking when in contact with 


the 


ngly very 


seem as if points of its crystals are 


hard materials In finer-grit wheels 


it gives an excellent finish if allowed to 


glaze and this without ssure, 


excessive pre 


more especially on hardened steel. On 


t its great disadvantages is that it causes 


xcessive wear of the diamond truing 


iol, owing to its exceeding hardness 


\lundum ts 


i fused oxide ot 


an artificial product, being 
aluminum, It is of unt 
form quality with about 98 per cent. of 
purity. It breaks with a sharp, conchoidal 
‘rystalline fracture and has all the tough 
ness of emery. It is probably not so hard 
is pure corundum but is certainly harder 
than the average marketable commodity 
ind has the advantage of being less brittle 
[his latter quality makes it the superior 
abrasive for the grinding of hardened steel 
ind its ease of penetration and durability 
the 


all its merits into con 


make it equally of service on softer 


' materials. Taking 
sideration, it is probably the most valuable 
of all abrasives for the general purposes 


t the engineer 
WHEELS 
We now come to the question of choos 


ing 
and processes of machine grinding, and 


CHOOSING SUITABLE 


suitable wheels for various materials 
here comes the difficulty and want of a 
and of a method of 


Of the many firms engaged in 


standard universal 
grading 
the manufacture of grinding wheels there 


are prohably no two which have a similar 
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grading or designating 


wheels lh Nortot 


nethod 


lardness of their 


Company, which is probably the oldest in 


the fie ld. 


ve said to be the simplest 


uses the letter method, which may 
Phat is, they tak 
their medium-hard wheel and th 
before M tlenote 


retical pr 


Ml for 


1 } 
ie 


in regular alphi 
the 


tters 


Tessiol progressively 


Moreover they us 


softer 


mark for denoting wheels which vary in 


emper from the standards. Thus a wheel 


iay be harder than the standard K, let u 
iy, and still be not so hard as the standard 
l.; in this case it 1s known as K- lh 
Carborundum Company adopts a somewhat 
imila nethod of grading, the differenc: 


being that although M 
tters befor: M ce 
rrad 


companies ust 


denotes its m« 
dium-hard wheel th 
note the progressively harder 


Vari us 


the letter method of grading to some ex 


other American 


ent, but all have individual ideas as t 


what degree of hardness should constitute 


n M or medium-grade wheel Then w 


have firms both in America and on tl 


ontinent of Europe which discard the le 


ter method of grading or else use it in 


njunction with numbers or fractions of 
144M and so on. All 


j 


to the user of wheels 


1 I 


numbe rs such as 2H, 


this is bewildering 
nd constantly gets him into difficulty. It 
very often that the maker and 
by long distances and 


happe ns 


se! im separated 


suitable 


the changing or obtaining of a 


vhee] means long delays and consequent 
loss 

The doubtful advantage to the wheel 
maker of this state of chaos is that when 
i customer is educated to his especi iI 


method of grading he will hesitate at try 


ing his competitors’ wares for fear of th« 


trouble and confusion that may arise. But 
there is another side to the questio1 lhe 
vriter knows of many instances where en 
gineers are cither conscious of the valu 


f grinding processes or have ventured on 


a small plant, but th 
hand 


the installation « 


trouble with wheels has on the on 


made them afraid to commence the prac 


tice, and on the other it has either fallen 


1 
i 


carried out t 


for th 


nto a not been 


CV AIC! OT 


the extent it seemed to deserve 


reasons stated 


STANDARD GRADING OF WHEELS 


Individual enterprise would seem 


show that firms would come into line with 


a standard and international method of 
grading, as may be gathered from the 
following instance, which is not uncom 


mon \ firm of continental wheelmakers 
much re 


method of 


found that its sales were 


stricted by its cabalistic 


grading when dealing with people who 


used the Norton wheel exclusively \s 
a simple matter of business they procured 
samples of most of the Norton wheels and 
compared them with their own for hard 
was a circular issued ti 
the 


ness [he result 


the firms interested, substance of 


which was a comparative table showing 
how its wheel compared with the Norton 
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1] selection of suitable wheels f 
chine grinding may be said t 


by the following points, namely 


the material to be ground 


I irc of wheel contact with work ar 
the quality of finish required The tir 
ind last of these points can for conver 
icnce’ sake be taken in conjunction, a1 
ere let it be understood that the qualit 
surface finish is dependent on the « 
lition of the wheel face and depth of ci 


ther than on the fineness of the gri 


in the wheel. To make it still more clea: 


wheel of so fine a grit as 100 will giv 


indifferent finish if it be not turne 
true ard smooth 
It may be assumed that for all genet 
irposes the aim in- view 1s to procu! 
wheel which will fulfil two condition 
that is, that it shall first remove sto 


pidly and at the same time give a decet 


ish. Wheels made from a combinati 


of different sizes are the best f 


his purpose, as may be seen from the f 


tr grit 


explanation. Coarse wheels of 


wing 


even number of grit will remove = sto« 


will fine wheels of an eve 


faster than 


use their depth of cut 


number, hee 


penetration is greater. They, however, fa 


in giving a high surface finish except 


grinding very hard material, because the 


are not « mpact en migh 


Pue ComBinatTion Grit WHEEI 


With the combination wheel the con 


tions are different and it seems bette 


removing stock than does the coarse, e\ 
wheel It safe to assun 
this that 


ition takes place, that is, 


grit may he 
grindst 
the fin 
particle s of grit become detache d from t) 
both thei: 
prisoned condition between the larger p 
ticles. For finishing purposes this wl 
has all the oth f 
a wheel 


from something of 


that 


hond and roll and cut in 


compactness and sm 


which was made solely ft 


for 
a depth of cut to be xg 


ts tinest number of grit; and rou 


ing, it enables 
which is within the capacity of its large 
ke rnels 

With regard to the 
f material 


general 


hardnes 
taken as 
harder th 


texture or 
ground it 
that the 


may ly 
ruk materia 


is, the softer the bond of wheel should | 


and that cast iron and hardened steel bear 

some other as far 

concerned, for tl 
suitable for bot 


relation to each 


erinding wheels are 


same wheel is usually 


materials 
loo large an assortment of wheels 


likely to lead 


take the Norton plain cylindrical grindin 


to confusion, and we m 


machine as being a case in point of 


at the san 
time it will be a starting point to illustrat 


limited assortment of wheels: 


choice of wheels under various grindit 
In this machine four different 
wheels, all of 24 combination gr 
are fourd sufficient for all classes of m 
ordinarily 
grind. This includes high 


conditions 
gracdk 
terial that it is required 

i and low-carb 
iron, chilled iron, and bron 


cast 
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omposition metals These wheels at f wheels for the matet give 1d it method of proced 
graded J, K, L and M, and even the hat ial practice they soon give evid only it must b det 

M whether they are suitab It may b fers to cases wl 
lameter of water is being d« é 


st of these, M, is superfluous \ 24 


1 , 
Vee 


le for th sortest 


is only suitable for 





hered from the table that d 


work is a factor in the cl yf a wh Ol 


chine steels, yet it has to be supplied as 
antidote to ignorance, prejudice and [his refers to area of w ntact a lf after trying 
vant of experience. It is generally called g rned by what is the tab! wheel sl 1 | 
in the belief that it lasts longer and s broad differences of d ter occur to cut w ex 
es more work than its next softer grad t stance, it might b ry to us sistent g t 
ugh this need not necessarily be s he K wheel for a large di ter of high it is to rd f 
\ wheel that is too hard must be re n steel if the L wl ‘ evidently material 
itedly dressed with the diamond, which too hard. One great reas f the s ifter try 
s one way of wearing it out, and diam s of the Norton macl the pra speeds, a wheel 
nds themselves expensive enough of using the softer b wh ly and show 
1 consideration gr with provisio1 s too soft f 
gn, such as its mass terial a \ 
ONE ADVANTAGE OF GRINDIN« +] wheels employed } tions refer t 
One of the greatest advantages acct g tion. Soft wheels require that t! may be g 
m grinding is that it ignores the no: vork shall revolve slowly 1 thi on wheel is that w 
mogeneity of material and t m sated for by the broad wheel { nd as to b med yet 
hines work wit the ghtest 1OW! 5 pid and easily controlied side feed [here is st 
ethod of tool pressure, thus avoiding all heels run at a constant speed, and mind with regard to t 
se deflections and distortions of mited in number l ty, so that n the wheel, b 
rial which are a natural result of th imerous and_= rapidly irranged cially to very 
re severe machining processes Yet hanges of work speed are an absolut chilled 1 | 
ese objects are tco often defeated by ssity apart from their other econom nation wheel 1 £ 
n roughing ts | 
erted, but 
‘ pressure is 
its \ ret 
w he t { 
' \ m to lead 1 
| i iy . | W HEN \\ 
WA ' if “ 
—— ae } 
romis 
FIG. | FIG. 2 FIG. 3 FIG. 4 { wl 
ing Small D G Large Dia Grinding ternal ( present a broader { 
blat Surface aves \\ 
WHEEL CONTA( VITH DIFFERENT WORK eT EE 
raze lor hard and a cr wii Is al advantage s. The 2 i I is lange the har : f 
\ wheel that is too hard whose b f work speed enabl t itting Ps 
vill not crumble s iently under the yf any given wheel under broader cond ies 6. o} 
ressure of cut will disp work and tions than would be ot! possible, s a se 
give rise to many uni een tt es t that one wheel answers a number of pur ae \\ 
ulso a prolific cause ot rat \ SCS At the same time t juality of th 4: 
antagonistic to good and ac is mostly dependent « vork spec ay 
he advantage clai tor 1 g d its provision for nd chang talli a ' , 
better surafce finish, 1s decx ( lest at once appar \ ol alias 
mostly : : : method of grading of f wheel ote enlee on 
se Of ace VY ' iderstood, their s i l di P 
curat 1 is I ( ( y purposes 1s I 
ranging of work e reasoning be indulged Aig 1, 
ec Tace I l pi d = ; 1 
mentioned S " SPEED AND EF! \\ 
terials and COI Che efficient cutt d tact 
follows, the wh« much on the vor ! to illust 
combination ot grit sence of knowled pect alk 
hard drill often lead t I's 1 I | 
ete ot t tio Revolving the w 
1 steel | recommended by the n ’ fi 
nedium I] ( ssity, and if it is 1 d f 
diam . experimenting wit peeds 1 | 
rdened ste | bror 24 kK ld be changed for it | n earned 
1 grades ot ste Ww the conditions ( Starting t tron mal 
t hardened 1 for b 24 I from the point that l lesired that t purp 
r very low carbon macl s. 24 M_ that shall remove th nt ¢ ding 
1e table ven may, speaking ge ot stock with the minimu: f ely the me n 
be what would be chos the w on the wheel, t ndicat nd the wheel 





on 


t ma 
} 
shaft 

and 
ked for 
ot pre 

nur 

pu 





554 


unsuitable and would require to be of a 
softer bond or grade 

\ reference to Figs. 1 to 4 will show 
what actual practice requires in the choice 
of a wheel as far as the question of wheel 
contact is concerned A wheel is shown 
in contact with four different varieties of 
work, all of which we will suppose to be 
of the same material, the depth of cut, 
much exaggerated, being the same in each 
case In the first case it is a shaft of 
small diameter, and the wheel contact be 
ing the smallest the harder grade of whee! 
would be suitable, comparatively speak 
ing. Assuming that this wheel was found 
to be suitable it would probably require a 
softer wheel for the next case, which is a 
shaft of larger diameter, and the wheel 
contact proportionately greater. To con 
tinue the comparison still further the 
third case shows the wheel engaged in 
grinding a flat surface, and the fourth is 
a wheel grinding internally. In each case 
practice demands that the wheel shall be 
progressively softer in bond or grade and 
is some proof of a consistency in the ac- 
tion of grinding wheels. 


Ture Contact AREA OF WHEEL 


The most probable explanation of this 
may be that as the contact area increases 
more work is required from each indi- 
vidual kernel of grit and it the sooner be 
comes dulied; this requires that the bond 
must be more friable both to allow it to 
escape easily and to minimize the pres 
sure required to make the wheel cut as 
the cutting area becomes greater. Follow- 
ing on this reasoning we are able to 
choose a list of wheels which would be 
suitable for almost all purposes, and 
which would be as follows if of Norton 


grad 


For plain cylindrical grinding 


JKLM 
For grinding plane surfaces 
AIstk 
For internal grinding 
FHI J 


This collection of wheels would be suit- 
able for almost any type of grinding ma- 
chine, though when the wheels are ex 
ceptionally narrow a grade or one-half 
grade higher might be possible; it would, 
of course, be a matter for a little trial and 
experiment. The wheels for external 
cylindrical work may preferably be com 
bination wheels, but for plane surface and 
internal work they are better made of 
single grit, about 36 or 46. The great 
contact area of wheel in these two classes 
of work is liable to generate much heat 
so that an open and porous wheel is pre- 
ferable. The method of reasoning in 
choosing a wheel here advised is one that 
has served the writer in some few years 
of experience, and the Norton method of 
grading has been chosen for illustration 
because it is considered the simplest and 
most generally understood; the same line 
of reasoning, however, would serve with 
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any other method of grading when the 
wheel user became conversant with it. 
Briefly speaking, the matter of wheeis 
being true to the symbol of grade that 
they represent, and the ability of their 
maker to duplicate them are of equal or 
greater importance than their prime con- 
stituents. It goes without saying that 
they should be both balanced and homo- 
geneous in their construction, all of which 
are points for the user’s consideration 
when placing his orders. Finally, avoid 
hard wheels above all things, and don’t 
get the idea that their long life or prom- 
ise of the same is an economic advantage ; 
rather educate yourself to the use of soft 
wheels with work speeds and other con- 
ditions to suit them, and your grinding 
will prove of better quality with less ag- 


gregate cost. Having now arrived at the 
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Cutting Long Keyways 


The spindle of a Binsse boring machine 
makes rather a long keyway to cut, and 
as there are two of them on _ opposite 
sides, it became quite a problem to cut 
them quickly. 

So they rigged up the milling device 
shown and put it on a planer that was not 
used very often, as shown in the photo 
graph. The milling attachment goes on the 
cross rail of the planer in the usual way 
and is driven by a worm as shown, from 
an overhead belt. The planer table is 
driven by another worm, shown in the 
foreground. The pinion on the inside 
end of the worm shaft slips into or out of 
mesh with the large gear wheel on the 
planer. This allows the planer to be used 





MILLING ATTACHMENT FOR PLANER 


point where suitable wheels have been 
procured, we may next take their economic 
use into consideration, and here let us 
consider for a moment what the wheel 


really is. 





The litigation on the Selden patent re- 
cently led to some interesting demonstra- 
tions in the automobile district on Broad- 
way, New York. The old Selden buggy 
of 1877 was run up and down to prove 
that it would operate, both on flame and 
3ut though it 
ran some, its performances were not very 
brilliant, and were exceeded by those of 
a car built by parties on the other side; 
this machine had a Lenoir engine, made 
according to patents of 1865. Its backers 
offered to give the Selden car a 45-mile 
start and then try to beat them in a 50- 
mile race, but the offer was declined. 


electrical spark ignition. 


for regular work without moving any 
thing but this pinion and the milling head 
on the cross rail. 

A rig of this kind can be easily made 
where conditions warrant it, and the re 
sults in this case show that it is a money 
saver in this shop. The time taken to 
plane these keyways was about 10 hours 
for two 12-foot lengths, while with this 
they are milled at the rate of 12 feet per 
hour and require but one cut. This 
finishes the two keyways in 2 hours as 
against 10 in the other case, which is 
a very considerable saving. 

The spindles are held between V-blocks 
which hold them level and firm for cut- 
titg and allow handling quite easily. 
This comes from the shop of the Binsse 
Machine Company, Newark, N. J. 

FP. H. C. 
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A Practical System of Detail 
Drawings 


McALPINE 


In these di iterchangeable manu- 


facturing it is 


iys‘ot u 


customary, in manufac- 
turing a standard machine, to make each 


etail independently and carry it in stock, 


irawing upon the stock room for parts 
is required in assembling the machine 
In connection with this system of manu 


facturing, the detail drawing plays an im- 


portant part inthe machine shop. It 1s the 
purpose of this article to describe a sys 
tem of detail drawings which has proved 
tself to be simple and effective, in the 
hope that it may be of interest to the 
readers of the AMERICAN MACHINIST 
The works in which this system is in 
use are engaged in the manufacture of 
machine tools. The machines they pro- 


duce are standardized and built in quan- 


tit 


ities. Each size of machine is designated 


by a letter or combination of letters; each 
separate detail of the machine is assigned 
a number, castings being numbered from 
t to 299, machinery-steel parts from 300 


to 499, and tool-steel parts from 500 up 
[Thus SA is the symbol for a 16-inch 
crank shaper. The ram is designated by 
SA 1, the column by SA—g2, the 
ross rail by SA—3, etc. Now these 
numbers (SA 1, SA—2, etc.) are 
plainly marked on the piece each desig 


wherever such piece occurs on an 


ates, 



































RULED PAPER FOR SKETCHING 


sembly drawing; also a separate detail 


rawing 1s made for each piece. These 
tail 


rinted forms on bond paper, 5x7 inches 


drawings are made on_ small 


Fig. 1 Each 
the 


represents 


size, as illustrated in 


tail drawing is identified by num 
f the 


wn in heavy underlined figures at the 


of piece which it as 


p of the sheet, Fig. 1. 


Che of these detail 


, ‘ 
legible and com- 


only requirement 
rawings is that they be 
ete. Many of them can be drawn free 
drawing 
ard is prepared, as shown in Fig. 2, 
ith a sheet of drawing paper on which 
5x7-inch space is ruled off in %-inch 


nd, and for this purpose a 
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squares. By laying the blank form over Thes wers bout 51/16 inches 
this and fastening it with small thumb deep by 71/16 i s wide by 14 inches 
tacks, simple pieces can be easily drawn long, 1 le 1 ( 
up free hand with a round-pointed pen The 1 nt ( drawings are 
For filing these detail tracings in the placed in the draw ! al order, 
fice, a set of pigeon holes about 134 _ facing the front [his brings the num 
inches wide by 7 inches high and 8 inches ber on h card at the top and in the 
deep is provided [here is one pigeon center, so that any red card can be 
hole for each size and style of machine f 1 at cards are for the 
built [he detail drawings re p ced purpose f ha vw ut ft the workman 
in numerical order, and a folder of draw when assigni! m b. In this way 
f 
Miter Gear Si Rk A Re 
4 Rack Cutter Ce ee 
WEIGHT ROUGH 
227. 4P. INVOLUTE 
( er No. 4 - 1158 + 
. 
4 
4 
ne ad 
= P ~ 
A Wid x ’ ’ 
, 
_—— ~ 
- 
VA y 
‘ . 
FIG. I. PRINTED FORMS ON 5X7-INCH BOND EI 
SA x 
, 
| | | | | 
| | | 
| 
| 
| | | 
| i | 
i 
| 
| | 
| / 
} } ™ My 
Y 
FIG. “a 
HE METHOD OF FILING 
ing paper is placed over them to keep the each workmar nly one drawing 
corners from rolling up [his folder, before him, and that drawing all to 
with the tracings inside, is then slipped himself rhis d way with three or 
into a heavy manila envelop and placed four n working from one blue print 
in the pigeon hole The method of filing nd reduces the liability of mistakes to a 
is illustrated in Fig. 3 minimun Che workman hands in the 
For use in the shop, a blue print of drawing when his job is finished. and it is 
each detail drawing is made and pasted put back in the proper drawer until 
on a 5x7-inch card [hese cards are of wanted again 
heavy cardboard and are secured from In order to facilitate looking up the 
the printing office already cut to siz detail drawing of any piece without hav- 
These mounted prints are given a coat ing to hunt up the workman who has that 
of shellac varnish, and placed in the shop. particular card, each foreman is provided 
For filing them in the shop, a set of draw- with a set of detail blue prints for each 


ers is provided, there being one drawer 
for each size and style of machine built 


size and style of machine with which he 


is concerned. These blue prints are ar- 
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ranged numerically and bound in_ book 
form, each machine in a separate cover 
For the purpose of binding these blu 
prints, the printed forms on whi ( 

margin 


detail 
f 4 


drawings are made have a 


inch at the left-hand edge 


from the foreman’s 


long. Therefore each foreman has alway 


it hand a complete drawing of every 
piece with which he ts concern in ( 
hape that he can i it at y 
instant 

In order to find any detail drawing, 


is convenient to kine w t 1 b it ir 
ries This may be found from an m 
bly drawing and pplied in th 
form of a list of parts tor each style of 
machine, in which the various pieces ar 


together on 


arranged in grou 


the machine or tan parts of 
in engine lathe re grouped under the 
heading f 1, Headstock >», ‘Lailstock ; 
3, Carriage; 4, Apron; et Chen to find 
the number of the live spindle, one would 


the 
quickly 


the headstock 


look 


cle sired piece 


in oup, where 


and it mb ir 


found 


‘ In connection with tl bove system of 


detail 
for recording cl 
of 


1 ¢1 
ther is a method usec 


drawings, ‘ 


langes in machines, 


W he never a prec 


designated 


mention 


is worthy 
' 


1s altered, the altered piece 1s 


‘ 9y the original number of the piece fol 
, lowed by a letter For instance, if the 
ram SA I is « nged, w style 
’ of ram is designated SA I \ 
' ind if it is changed again it becomes 
Y SA I B, ete 
‘ Now when a machine its changed, the 
44 assembly drawings are corrected da 


each one carries a ri ra 






it was in use 
A pewter-like appearance may 

parted to brass by boiling the castings in 

cream of tart solution containing 


unt ; Found) 


small am 


note placed on them giving t date and 
: nature of the chang nd mplete list 
, of all the pieces nged, together with 
the number and lett pie rries 
before and after the change was mad 
Then a new detail drawing is made for 
each piece which h been changed, the 
new drawing carryi the new suffix 
after the number t repre 
sents \ not Ss written mn ach old 
detail drawing, stating the date that it 
n was last used and t rial num ber of 
™ the last machine that it was sed on 
The lists of parts are then cor ted 
’ This provides a record of all changes, 
nd does away with the necessity for fil 
: ing away blue prints when a1 hine is 
” hanged, as all the le i drawn which 
have ever been use a ee 


AME 


Che 


rgin, entitled “The Lewis Formula 


blue prints are pun 
{ covers cut out of heavy drawing paper, Bevel Gears,” reminds me of the methods ‘rom formula (3) by 
nd the whole tas togethe with nd formulas which I use for such com average pitch. T he average velocity V. 
twine run through the punched holes itions is found from formula (4) by using tl 
The machi ymbol d= nan ir In general I apply the Lewis formula * rage pitch diameter. Then 
plainly lettered o1 cover. | r spur gears, figuring the safe load from ] D 
books are not allowed left away the average piteh diameter, or, stated a “As 2 sin. f 


ittle diffe 


\GRAM 


A= 
2 sin. £ point p Che corresponding number: 

[he average pit s the pitch at the teeth for this larger radius is found 
enter of th gear face \bove this sec _ 

m the tooth strength increases and be N 
low this point it decreases The mea cos. L 
strength of the tooth is, therefore, located When selecting the constant y, however, 
it this point. Thus it is t proper dimen is well to disregard this increase, as it wil 
sion to us n det rmining the strength tend to compensat for the loss in i 
tf the tootl [} verage pitch is found’ ciency due to the use of bevel gears 





Strength of Bevel Gears 


article 
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referring to Fig. 1 it is evident that tl 
] 


of the tooth at p is to the apex d 
A as the pitch at fa is to the me 


f 
2 }. 

average pitch diameter Da is four 

substituting t! 





pitch 









tance 






By Cuas. H. LoGue 


ee ipex distance |A — 






R. Shaw, 
Applied to 





on 





page 155, by 


Lh 














rently, the velocity in feet per 





pla 
A 

Pi | eee (3) Ds = N fa 0.3183. 

Vi 0.2618 D, (r.p.m.) 


nN 
—— 








(2) pu 












he circular pitch, (4) 





600 
=sp. fy 
60. + I, 


diameter, 


(5) Saf 1d 





Safe joad & V, 


33,000 





(6) He rsé-power = 







the factor y are iro 





P The values fer 
the Lewis formula 
\n illustrative example is as 


ransmitted by 







1 
TOLIOW 


a pa 






What power may be 







2 i] 
of miter gears of the following dink 
sions: 30 teeth, 2-inch pitch, 5 inch fa 
4 19.107-inch pitch diameter, at 50 revol 






[he material is 





minut 







19.107 


2 O.]:'] 
xX distane 





-— 
ep 
t 





2 x (13.51 — 3-) 
pa 
13 5! 
the average pitch; 





= 1.63 inches 












0.3183 = 15.5 inches 






4 
De = 30 X 1.63 






the average pitch diameter ; 





FOR STRENE H OF BEVEL GEARS 





0.2618 203, th 


average 


Ve 50 = 


15.5 X 





the average circular pitch, velocity 






minute ; 





the average pitch diameter, 










the apex distance , , 
ll cance, lhe safe load Sooo 1.63 5 X 0.10 
the center angle, Gen 
the safe working stress, 60 4+ 203) = 4900 Po 
Ou 3 
the velocity (average) in feet 
.070 20 
per minut lhe horse-powet 4 > = Y 
' —— 33,000 

to get the iverage pitch we 

/ Che teeth in bevel gears are mor 





apex distance 







strongly shaped than the teeth ot 


gears of the same pitch and number. TI! 








represented by the radius ¢ 






increase 1s 







compared with the radius 





u: Fig. 1, 


















For metal plates under one quarter inc 





in thickness welding is fast replacing tl 
' 
old 


cheaper process 


method of riveting and is a mu 


as follows: By 
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ractical Letters From Our Readers 


. A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


A Drift for Producing Burs Dotting Attachment for Ruling Twisting Bars in a Bolt Cutter 
— Pen 


he accompanying drawing is of a drit - lhe half-tor hov n 



















de for use in repetition brazing w \ sma!! 1 k €, ot German si r O1 duct of a It cutter \it nding it 







work consisted of brazing togect] steel, about 1/16x'4x3@ inch, is inserted side for sever years tor all the bolt cut 
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ss tubes in which small tubes wer tween the blades of the ruling pen, with tng required ) engag in 
ed into holes drilled at right angk the ljusting screw of the pen passing Structut ron work, an opportunity pre 
the axis of a larger tube; the sm oug ( enter to hk it in place. ted secom d 

; a ; i seenndl  e 
es passed through the larger on L he 
es were fitted together in a jig See “ 
; 
| 










bra ed 
is blowpipe being used The tabl GRRE Peete “y 
ilved and bri 


Lari 


then 














allow the spelter to flow. What 








wanted was a “close-open” nt 






h seems like a queer expression 





wever, I got it by means of the tool 





wn. To make it I nurled a piece of 






with a straight-tooth nurl of sm 











[he upper or handle part I nurled 
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nch pitch One side of th gTOO\ eee i aaah ; - : | i 
scraping edges facing in the d een ae ee aa ee 
n of the bottom of the drift 1] forent from that for wi 1 it intended 
; t} tubes w reamed ] TTITITITITITILT TT nonin nor yn nnn ni 
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2 inch larger than the tubes to fit D 











which wer inch in diamet« : 
sa ie aka sheila tapered F Distortion of Steel in Hardening 


the holes and was then hardened an —_ 







pered. By forcing the drift int 





slight burs were t 





grooves scraped The diameter I I ] 
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ioles at the top of th 







wel 





when tl 





4433 
t leeves in a draul yress and were 
still tight, so that I had to OV hem 
W t] screw 

Ch hief gineer directed that the 

eves b ited and shrunk on the brass 
bushings, but I felt 1easy about it, and 
otified the manager that it would not 
make a good job. Unfortunately it was 
done as the chief engineer directed; as 
a result the outside of the sleeve was too 
small to make a driving fit in the cylinder. 
I informed the chief engineer, who said 
he had no knowledge that cast iron would 


shrink, but he had a good example of it 
in this case, 
carbon tool 


a slitting 


Considering the case of 
steel, let us suppose we harden 
saw of any diameter and thickness. It 
will shrink perceptibly in size, and the 
shrinkage on the outer 


edge, or periphery, will diminish the size 


pressure of the 


of the hole, and it will not go on the arbor. 
If we except the amount of oxidization, 
the weight will remain the same 

The distortion will always be found on 
the largest diameter, and I have noticed 
in practice that carbon steel will shrink 
more than metals which do not harden. 
It is also a fact that by actual measure- 


1] 


ment all metals will shrink when heated 


In tempering toc: steel in 


shrinkage or dis 


and cooled 
a quicksilver bath, the 
tortion will not be as great as though 
tempered in oil or water. It has been my 
experience that carbon steel will not in- 
crease in size or expand in any way in 
hardening HERMAN FLETCHER 


A Grinder with Special Attach- 
Metal- pattern 
Work 


ments for 


lhe grinder illustrated by Figs. 1, 2 and 








3 may be of interest to others who are 
situated as I was I had considerab! 
/ —-+ 
oy 
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SECTION OF GRINDER THROUGH THE 





ADTUSTABLE TABLE 
grinding to do on 
work and in fitting up 
did noi 


more or less 


metal patterns for 
molding-machine 
metal flasks The department 


have a grinder, therefore 
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time was lost in going back and forth to 
the snagging room 

[he patterns for a grinder base and 
head were built to supply the snagging 
room with proper facilities for snagging 
castings \fter enough castings from the 
pattern of the base had been made for 
that department, a boss, Fig. 1, was added 
to the pattern on each side and cored 
large enough to take a I 15/16-inch cold- 

















FIG 2 THE GRINDER SHOWING THE 
ADJUSTABLE REST 


rolled spindle running parallel with the 
spindle in the head. In fitting up this 


grinder for the metal-pattern room, an 
extra swinging table was added to one 

1d, to do special grinding, while the 
other end was used for general purposes. 
On this latter end a rest was set-screwed 

the lower spindle, so arranged that it 
in be adjusted as the wheel 


[his end can also be used for buffing 


wears away. 


wheels, and a special frame was built 
a polishing belt 

[his frame was made to give the re- 
quired distance between the centers of the 
pulleys for the belt, and one end was 
bored out and fitted to the lower spindle 
and set-screwed in plac The other end 
of the frame had a leg with a large foot, 
so arranged that it can be bolted to the 
floor. This leg also carried a long arm 
to which was fastened the back pulley. 


[This arm was hinged at the center as 


shown in the illustration Fig. 3, and near 
the bottom was provided with a long ad- 
justing screw to be used in changing the 
tension on the belt This arrangement 
makes a very rigid polishing frame and 
at the same time it can be adjusted to 
any tension desired. The device is very 
iseful where there are many patterns hav- 


a round or oval section. They can be 


ing 





finished quickly with the belt and with- 


out any filing whatever. It requires only 


a few minutes to set it up, and when it 
is not used it is of such a size that it 
does not take up much storage room. 
The special swinging table on the op- 
posite end is simple and inexpensive. It 


is adjustable to any angle up or down 
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and has an adjustable fence which 
be swung to any angle. This fence is e: 
ly removable. 

Fig. 1 shows the method of adjus: 
the table to the grinder -wheel. 1 
wheel is a 12-inch cup. In Fig ! 
is the back collar on the lower spin 
It is set-screwed to the spindle and 
three deep pockets to receive spri 
These springs force the table away fr 
the emery wheel as the adjusting screw 
loosened. They project a short dista: 
out of the collar, say about ™% inch. | 
outside leg L has a boss projecting 
ward for the adjusting screw F, 7 
lange sleeve S is a working fit on 
spindle and slides as the adjusting scr: 
The other details of the c 
struction are so plain as to need no d 
However, one other point is 


which is that as the low 


is moved. 


cription. 

important, 
spindle is located quite low in the b 
of the machine, about 24 inches in d 
tance, so that it can ‘be used for 
work. Of course this swinging head 
rest is hand operated, but it is needk 


to point out that, by its use, work 
be produced much more rapidly and 
The half-tone | 
2 shows the finished rest in place, wh 
Fig. 3 the belt-strapping dev 
which is on the other end of the machin 


R. P. Dorren 


curately than by filing. 


shows 





A Gage for Setting Gear Cutters 
and Work 


[he article on page 388, by Dynami 
recalls to my mind another, and I think, 
better, method for centering gear cutte1 
Dynamic apparently assumes that the c 
ters have been formed perfectly squ 
and that the teeth all lie in the same plat 
If this 
true, it will be seen that the gage describ 


which is not always the case 


in the above mentioned article will 
center the corners of the cutters, whi 
is of little consequence when the sides 
form are not central. 

















FIG 3. THE GRINDER SHOWING THE 
STRAPPING ATTACHMENT 


The following method is useful and su: 
for both milling and automatic gear-cut 
ting machines. The cutter is first cet 
tered as nearly as possible with the cent: 











artic 
how 
CHT 
goo" 





a 
wn 
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the dividing head \ cast-iron blank 
then clamped between centers and a 
ll-depth cut taken Che 


it in this blank are then coppered and it 


sides of the 
placed on the arbor in the reverse po 
tion and left free to turn [he cutter is 
en approximately centered while stopped 
t is then started and run through the 
yace (the blank being free to turn will 
llow the cutter to bring the 


u 
] 
I 


ne) and wi 


space in 
l, if central with the arbor, 
rape the copper from both sides of the 
pace. If not central, it will scrape the 
yp of one side and the bottom of th 
ther. If it is not central, the cutter or 
lank is moved in the proper direction to 
make it so and the operation repeated 

If the first cut is quite heavy, the cutter 
may cut so deeply that when the blank is 
eversed the cutter will not scrape the 
sides of the space ; it is then only neces 
sary to bring the cutter and blank 0.002 
or 0.003 inch nearer together to gain this 
result. By using this method we deal 
with all the teeth at once, and if the teeth 
do not all lie in the same plane (due to 
warping in the hardening), we see that 
this is a distinct advantage, as we do not 
have to test each tooth to find the most 
central position for the two extreme teeth 


B. k. W. 





A Handy Way to Bind the 


American Machinist 


During late years I have noticed several 
articles in your valued paper describing 
how to bind or file the AMERICAN Ma- 
Some of these were 


CHINIST cheaply 


good, although more elaborate and requir- 


AGE FOR PUNCHING PAPER TO BE BOUND 
ing more tools than one which I have 
been employing for years 

use an ordinary belt punch, which can 
be bought for 25 cents, or even 10 cents 
when made of sheet metal. After the 
arrival of my copy of the AMERICAN Ma- 

Nist, I take the gage shown and punch 
two holes through the paper, as laid out 
on the gage Then I lace ‘it to the other 

es into half-yearly books, with ordin 
shoe laces of the cheapest kind, cost- 


hve cents per dozen, bought at the 


factory entrance on some pay day. 

le paper gage serves as bookmark 
4 the last article I have been reading. 
T whole takes only a moment’s time 


has an advantage similar to the loose- 


| ‘ak be . 4 . 
feat filing system that single copies or 
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irticles can be remove 1 replaced 
witl great trouble or ~ I me 
[ hope that others n t tage 
of this little tricl 
{) As 


A Sure Way of Tightening a 
Pulley on the Shaft 


One of our electric motors used to give 


is some trouble owing t 











SURE WAY OF TIGHTENING PULLEY ON 


SHAFT 


the strain on the pulley tore away the 
side of the keyseat, until at last the side 
of the groove gave way ntirely 1] 
small diameter, at 
keyway weakened it. still 


more, and the turning of another shaft 


shaft being of 


would have 


would have compelled us to dismount the 
chink We avoided this by adopting 
he solution shown in’ the illustration 


Che hub of the pulley was tapered 


tained by cutting a solid piece with a hole 
of the diameter 


the outside taper to fit the taper in th 


pulley hub These projected about one 
fourth inch and were forced between the 
pulley d the shaft by t threaded col 
lar D. This simple arrang t made a 
strong and sure grip on the ft, whicl 


has worked well ever sinc: 


ly. SACERDOTE 





That Suggested Milling Cutter 


The milling-cutter suggest pa ae 
45/7 has alled forth a ‘ I er 
esting criticisms, most of w vased 
on a misconception of the author's mean 
ng or his failure to put in an explan 
tory line to the effect that the mtour of 
tne yiln l ( il Surface was t to be d S 
turbed This makes it a f oth 
spiral milling cutt: vit lf the teeth 
running right-handed and the other left 
1anded. 

One milling-machine m believes that 


The Design of Eccentric Pull 
and Push Rods 


Wher in eccentrK tse d 1s 
siderec simply l ¢ nt and 
designed t cl ~ the 

n Int ot on ge iN \“ \ tor i 


offset as an element, rather than 


with this 


the lever arm or distance to the neutral 
xis, 1S mewhat easier of application 
and is readily developed from the usual 
formula for combined stresses The nu 
merical work may be somewhat shortened 
by assuming the rod to be extended into 
< suitable section to resist the direct te 

sion or compression and using this equiva 


lent section to determine the required s« 
tion through the offset. The gveneral state 
ments leading to an equ 
lows, referring to Fig. 1 

Let P be the pull te be 
through the rod shown, having an as 


sumed breadth 





S the safe working t ile stress per 
square inch in the extended section and 
Iso represents the n f thy tre it 
the offset section due t t} direct tension 
nd to the tension due to flexure. The direct 

> 

ctresce thr , +} ot ‘ ] / 
= ; Di 
i} t t} Font due ¢ lex 
Pa : 
re is eq to y, 5 { nod 

lus of the d f 
FIG. I. DIAGRAM FOR AN ECCENTRIC ROD 
ctangular tio1 ( equal t 


As the sum of these stresses must be 


equal to the stress through the extended 
P 

ectio1 ) tl er tion W read 
; y} 


xpressed 


D 


in terms of A and D, a + A, 
2 


he equation will read 








ab Dob 


~olving, 
head 6Ad+(2d)? +2d. 
mn through the leg 


Checking a section 


considered modification of 


direct pull P 


into a tension along the 


ay Lx as a 


juation (1), in which the 
resolved axis 
of the leg equal to P cos. a, and a shea 
at right angles to it equal toP sin. a. The 


equatioil 


+ 


d b 


Solving, 


D 6 


Working out the il 
on page 292, P {0.000 poul ds, 


lustration given in 


the article 
10 inches, ~) 


angle a 45 degrees, 4 


20,000 pounds, inches to find D at 
section vin 
» 40 OO 
b6da= 4 = 2 
Pe 20,¢ ) 
bd 2 
/= = = 1rinch 
b 2 
! 0O,7:’7 
jy= \ 6x 10 1+ | 
> 
I O.F70O7 
+ 
— . Ka 
’ | } 
Pye 
| | | 
7 A | 
> | 
. / | 
‘ gee a ges 
SS | ESS . ON \ Sie 
FIG. i 
N I FOR 


Jig and Mandrel for Machining 
Small Pulleys 


’ Not having ur p v lathe to 
bore and turn pulleys, we rigged up 
to do them on the d press and engine 
1 
latne $ show et ‘ lig I 
nd 2 

. 
Fig. 1 the jig for drilling and rean 


ing the ho 


tance pieces A 


AMERICA 


faced true on the ends and tapped to re- 
cap screws that hold the bush- 
We use 
different 
We cast our pulleys 


ceive the 
} 


to the b 


ing arm 


different lengths 


widths of pulleys. 


from iron 
turned true with t 


ing fits down over 


ley is centered fair 


on the bottom or 


in true on the si 


We run a three-fluted chucking reamer 


through first, and 
We then key-seat 
with a national ke 
erator can do th 
with power 


he same time 











patter 


feed ; 
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ase of the jig. 
of these for 


ns with boss or 


the boss or hub the pul 


im 


] 
| 


es 


then the sizing reamer. 


them on 
y-seating tool. 
ese pulleys on a 


ind run another one 


B . 
| us 
— | os 
) 
™ 
FIG. I 
| 
i 
| 
J} 
\ \ 
_ FIG. 2 
sana 
KING WASHERS 
| E ' 
} , Cc 
| 4 
B | 
SN } r y 
! 
FiG. 2 
MACHIN 
For turning on the lathe we use tw 
mandrels made like Fig. 2. We use tw 
drivers on the face-plate which drive on 
the projections B, which we find muc'! 
better than driving on one side ‘onl ( 
is a feather fastened in the mandrel which 
fits the keyways in the pulleys, thus ob 
iting any tendency to slip on the mandrel 
[he pulleys ar y changed and by 


. 
the boring is done 


2 
and the lathe 
he time the cost 


We do not claim 


ret lathe on this class 


ls the operator can al 


dy to put in 


is pret 


1 


when the 


i 
to take out. We can 
the, high-speed steel 
id not chatter, and as 
yn an inexpensive ma- 


kept busy about il 


tty w ell re luced. 
to beat a Gisholt tur- 
of work, but we are 


hub 
1e rim, and as the bush- 


The rim rests 


, sO it is sure to 


the drill press 
The cp- 
press 
at 
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driving it pretty close. We do pulleys 
inches to 14x6 inches face by this meth 
S. E. Rene 





Two Handy Lathe Kinks 


A very quick method of chucking sm 
refaced or 
In this A is tl 


collars or washers to be 


bored is shown in Fig * 
work, B is a washer counterbored to s 
over the work, as at C. 

In chucking, hold the work ard was! 


chuck, 


(as show: 


together ard place in pressi 


washer against chuck jaws 
cut) and tighten chuck 


shows plain washer for 


Fig. 2 


where work is to be hored only 





| ai 
| F =P ric. 3 : 


2) ar |O 


wr 








4 








FIG. 


+ 


STRAPPING WORK TO THE CENTER 
3y this method work can be hand! 

very rapidly. 

kink in 


in Fig. 3 for strapping work to t 


Another handy lathe work 
shown 
live center while using the steady-rest 
A is the work, B is the strap, C is a st 
button bored to slip over the work, 
face turned convex to a radius equal 
thickness the 


pied by the driving dog, as at E Fig. 4 


its own pius space oc 


lhe strap B is drilled somewhat lar: 


than the work and concaved to fit 
button, making a ball jomt, which all 
for the unequal pull of the bolts and c 


sequently prevents springing the work 
H. J. CHINNECK 





A Pump Experience in the West 


On page 97, F \ 


i 


ther details of the pump concerning wl 


! wrote some months ago This p 
was a direct single-acting steam p 
with outside packed plungers, steam 
nder 20 inches in diamet water c\ 
ler 10 inches in diamet 20 h st 
suction pipe 10 inches in diameter 
lischarge pipe 8 inches [here w 
rge air chamber on the discharge 


good I 


suction \ 
bottom of the suct 


but none on the 


valve was on th 
on the dischar 
is what I 


pipe, but the swing check, 


pipe close ip to he 


pump, 
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ler the bad-feature of the installation, 
t neutralizes the action of the air 
amber 


I ran this pump with a pressure gage on 


inds at each end of the stroke whil 


rking under a head of 570 feet, but on 

ing g the gage to a pos tion between 
e pump 1 the ‘hecl the pressure in 
i t ahat i Xa Ns tail + ‘ A , 

> wma 


ated was never greater than 250 pounds 
any part of the stroke [he owner 
the mine claimed that the check had 


thing to do with the hammer, and that 


was all in the pump. However, I still 
nk that I am right, and it will tak 
me strong talk to cause me to withdraw 
m my position It would certain! 
ve been better to have had a vacuun 
umber on the suction, although there 
s only 15 or 20 fe f suction pipe; 


it I claim that the Swing check must 


me out before the pump would work 
tisfactorily. Am I right, or am ! 
ng? SENEX OCCIDENTALIS 





A Semi-automatic Chuck 


For certain reasons it was desirable t 
ld some cold-rolled rods in tl 


ne turret 


a screw machine and transpose th 
x tool to the collet in order to machin 
e ends of the pieces. There wer 


» sizes of rods, 0.750 inch and 0.875 


Cc 


SSS 
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Drawing a Circular Arc Tangent 
to a Given Arc and to a 
Given Straight Line, at 
a Given Point 


The interesting problem of B i 
‘hrone, at page 307, to mind a 
blem which arose s e time ago, the 
luti of which was a1 l necessity 
i 
eS 
a : 
— fs 
: ey, 3 
iu. I i it \ j 
I 
_ mae, / 
Ps ‘, 
\ 
\ 
J 
Oo 
j 
Nig: F 
tl i 
ot ( la ( 
O DRAW A CIRCLI \N¢ N " EN 
KOTF 
| 2 S 
i D 
A 
E 





Me 


| 
} F 
~— 
pa ct 


_. 

\ SEMI-Al 
ch in diametet [hey were automat 
lly gripped by this chuck—see the 1 
ustration—just .as the pressure was 
rought to bear on the work. There are 


two chucks to accommodate the two sizes 


Referring to the sectional illustration, 
will be seen that A is the shank which 
bored to receive the retaining member 
[he function of B is to centralize the 
ws CC, and its travel out or in is 
imited to the opening and closing of the 
ws. In the opening at D is a coiled 
pring whose thrust against the nut / 
nd the shoulder of B always has a ten 
lency to keep the jaws open. On oppo 
te sides of the shank A are milled 
veled slots. On these bevels ride the 
llers F F. The angle is so slight that 
he jaws which are hinged together on 
he member B at G hold the rod very 
ghtly. CarROL ASHLEY 





‘ cH } 
f corres i i 
‘ + 1 me \ t< ( 4 ! g ; , 
given circle wit nte ) al te 


given line L at a given point P. This 1s 


general problem of whi your r 
spondent’s is a special case, where the lin 
passes through the center of the circl 
or is a diameter produced 

It is obvious that there are always two 
such circles possible When the lin 
passes through the given circle, they ar 
on opposite sides of the lin whi tin 
ine passes through the center, they are 
equal. In the other case, where the line 


does not intersect the circle, the two 
circles that fill the conditions are the on 
to which the given circle is tangent inter 
ually and the one to which it is tangent 
externally. These may be called the in 
cluding and excluding tangents Phe 


limiting case is that in which the circl 


1 ‘ I . u< 
wil xcluding g ‘ 
point d ides wi ‘ d the 1 
cluding with the given circl 
when ¢ ( gent t t at the 
side op i eality t I 
cl | Ine 0 oC s t 
nite, the g tang both ft lin 
nd the I p t \W cl 
given circl tang t gIVE i it 
vy oth p t tl i ding 
| 
i —— =~ —— 
/ 
f { 
( 0 ) 
\ 
\ 
™L 
rity ( 
la i 
| I \ \ GIVEN 


( ine the Ket I i¢ 

\ I is ol mit yp 1 
erves i or Ww tn 
‘ wired Las f 4} ; 
equired rt ( < l 
ling cirel ! i xcludi 


b | 
1 w DY tii 
phi r ¢ ‘ wn i 
vw. < It i 1 it num 
f circl Wi to the 
e and t \ thei ! 
ot thes Vi 1 thei ter 
7+ i ind lie rv t be 
Tl i parab ] pomt ¢ where 


endicular 


“ the center oT 


otit ! . oo not nece 


rv to draw rel but merely to 
nd their cente1 follows Draw on 
the side toward t circle a parallel to the 
given line at anv distance from it, and 
with " radiu eq 1 th sum of the 
radius of the give ircle and this dis 


tance, strike an ar from the center of 
the circle O, intersecting the parallel; the 
point of intersection is one of the centers 
Here only the excluding tangent is con 


sidered; the including tangent would be 


found in similar manner, but subtracting 





562 


the radius from the distance between line 


and parallel.* 


A Metuop Wuicu Gives THE SOLUTION 
AT ONCI 

But this solution was so unsatisfactory 
that the one shown in Fig. 3 was de 
veloped, which is similar to that of your 
correspondent, except that it takes the 
case of the non-secant line and covers both 
the resultant possibilities. Taking X and 
X’ on opposite sides of the given line, at 
a distance from P equal to radius Or of 
the given circle and on the perpendicular 
from P, connect them with O and bisect, 
extending perpendicular bisectors to inter 
sect the perpendicular at C and C”’, the 
centers respectively of the excluding and 
including tangents. For C*—CO and 
Cr=C CO—Or, sho, C's =C’O and 


H. V. PurMAN. 
A Test Indicator 


[he sketch illustrates a simple cente1 
ndicator constructed by a machinist of 
my acquaintance It consists of piece A 

h stubs’ steel, hardened and made 
a tight fit in steel ring B, and piece ( 
B 


A and B are dimensioned clearly in the 


¢ tf) 


which is threaded on one end to fit 


sketch Pointer C can be made any 

length desired, the one shown being 12 

inches long The sketch shows the tool 
B 
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A Tool Chest That Is All 


Drawers 
The number of drawers can vary as you 
wish, but all should be fastened with an 


automatic lock at back. By opening cover, 


a spring releases the bar at back of draw- 
ers, and by shutting the cover the bar at 
the back is forced down through a notch 
A which is screwed to the bottom of each 
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bar. It has only to go down about % 
¥% inch to lock all the drawers. Und 
the bottom draw is space for drawings 
tools you don’t care to lend. 

GILBERT PARKER 





Does It Pay to Write ? 


Yes, it does and in more than mone 
though I confess that, when I got 
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; : | 
2 
° | | | 
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n f i ] 
( 7 J; 4 
° |, : ba 
i. 
Fit I 4 HAN OL CHEST FIG. 2 
draw at the back and secures all the first check for $2 for an old photogra; 


draws 

The bar is scre wed to the back of body 
of tool chest. A piece of steel % inch thick, 
¥4 inch wide, and 1% inches long with two 
screws /% inch long, and a square notch 
cut in edge for the bar to pass through 
as at A. Fig. 2 shows drawers all out, 


looking at the back with cover up. Fig. 1 
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Q ae 
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< 1 > 
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= 
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TEST INDICATOR 


in use, the large end of A being held in 
position by shank D which has a flexible 
end hardened, spring tempered, and cen- 
tered to receive the small end of A. One 
side of ring B rests on D to keep it from 
turning. 


C. W. R. 


*In the case of the including tangent there 
is of course a minimum limit to the distance 
at which the parallel may be drawn from the 
given line; since, if it be drawn too close, a 
center could not be found by the intersection 
method described.—Ep. 


shows the chest all closed and locked, 
with 6 draws, space underneath and space 
in top when cover is open, and a lock to 
the cover also. The lock should be a 
spring lock to save time. 

The bottom drawer is the deepest for 
larger and heavier tools. The drawers 
slide on gibs shown in Fig. 2. The top 
is paneled for looking glass or for scales 
or small tools. The middle hinge drives 
down the bar against spring at bottom of 


that I happened to pick up and abo 
which I wrote a description in fiftee 
minutes, it seemed to me the money w 
“easy,” to say the least. I began to thi 


of how long it had taken me to design 


and build the thing of which I had writ 
ten, and even of what it cost me to tak 
the photograph. I concluded that this 
additional $2 was only a little extra pa 
that really belonged to me, and could | 
mine in many other cases if I wante 
to reach out and grasp it. 

To be sure, if you are designing for 
firm it is hardly fair to publish your d: 
signs without their permission; yet ever 
if that is withheld, it is often possib 
to describe details or discuss principles 
without giving away secrets. This ver 
summer I have been designing some ma 
chines for a client who is so anxious 
keep them secret that he is having th 
parts made in several different sho; 
and assembling them himself. But witl 
out giving away any part of his secret 
I have been able to earn 50 per cent. ot 
his fee by writing descriptions and di 
cussions of parts of the machine. 1 
many firms the advantages of publicity 
news columns in addition to straight a: 
vertising are growing apparent. If y: 
are right on the ground, you can co! 
vince your firm that you are the proper 
man to take care of their write-ups. Di 
ing such work necessarily makes y 
think about the things which come w 
der your observation, makes you mo! 
familiar with the business and, mor 
than that, you immediately find that yo 
did not know so much as you thoug! 
you did. The best way to find o1 
whether you know about a thing or n 
is to try to teach it to someone else. TI 
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xt best way is to write a description 
it that gets past an editor. That 1s 
he greatest advantage—its educational 
ilue to yourself; not only as to clean 
ss in writing but in knowledge of what 
uu write about. 
I started out about three years ago to 
write about skew bevel gears. I had 
ist had a pair cut that ran nicely. The 
an that cut them had told me that he 
d not know anything about such work 
I laid them out for him and told him 
ist how to do it. I wrote my article 
Then I thought I would try it myself to 
e that I had not left out anything. | 
uld not cut them at all. I still have 
1e article and my mutilated gear blank 
it I don’t know a thing about skew 
vel gears 
If you are situated as I am, where you 
el that some of your aunts and uncles 
think that writing for the technical press 
the first step toward becoming a poet 
then use a pen name. If you cannot stir 
ip a discussion in any other way, pick 
ip another pen name and write on both 
sides of a question. But even if you dé 
a pen name, people will find you out 
one did a little while awo who wrot: 
to me as follows 
‘Dear Sir—I have been informed that 
you have achieved some success in a lit 


erary line; and as I am in searcl 


poems that can be set to music, I take 
the liberty of addressing you, etc, etc.” 
Now what do you think of that? Don't 


tell me that there is nothing in writing 


ing 


but the money ENTROPY 





Drip Preventer for an Oil Can 


[he accompanying sketch shows a lit 
tle “kink” with regard to oil cans, and 


needs little explanation. The idea of the 





DRIP PREVENTOR ON AN OIL CAN 


ther washer fs to keep any oil from 
ning down the outside of the spout 
to the bench, or wherever the can hap 
s to be. I don’t claim this to be an 
inal idea, but think there may be some 
our readers who have not seen it 

W. Conran 
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A Gage for Setting Gear Cutters Pars to them o or trmgpeedeg 


and Work 





On page 388 is an article by “Dynamic,” 


on gages for setting gear cutters central 
with the work The accompanying 
sketches show a centering tool tor set 


ting gear cutters on the milling machine, 








l | " 
ar,” a ee yy 
FiG. 1 ey eee 


FIG. 2 
E FOR SETTING GI <D 
WW 
wl ( i { 
\ S SI t10n 
t gage 1 tw [ 
‘ is a taper shank l 
ed | QT nd all \ whl the 
per hole in the dividing This 1 
st milled with the fla t end while 
s in the divi g fterward it 1 
irdened and gt t d 
square up by. Fig. 2 1s the gage, wh 
screwed to the cent 
It is made from tool ste nd hard 
ened and ground It p ts over th 
end of the shank so that the edges { the 
60-degree V can be brought n conta 
with the cutter and thus centralize 1 


with the work arbor and the work 


The Wearing of Rawhide 


Pinions 


9 , _ 
(a user savs that he is ter edi 
e rawhide gears wW | \ 
factory I would like to say that | 

e found rawhide g ( pinio 
vhen rightly designed and | erly red 
ror to b noiseless, a dt . % ive 
ful s long a lif 5 1 th 
sam plac \ ft hre ve ot yn 
. t use the we s no more, if quite as 
] About f vears ago | designed 
me rawhide gear ) { ( 
yeTIp 1 speed f sooo feet 

or nearly a mile, per n t As t \ 
thought by the office to b lical d 
parture, I watched thet y é x 
mining them at least tw evi week 
for about two years At t 1 of tnat 
time they were in thoroughly first-class 
condition. For three vears I know that 
nothing was needed in tl way of re 






cc S¢ I 5 were \ 
dle m t i half day, and 
we started 1 stopped | ably som 
JO to 50 mes ad ing r \ sometimes 
thev ran for only a few minutes betors 
being stopp. q to be wnt edi tely tarted 
again by someone « , and oft running 
for four or fiv s steadily | have 
lso tried them on very | vy duty, where 
they stood » bett t g 

netal, and w ful good 1 rut 


articles 
on turning and truing rubber, but for 
turning I have not see good one The 


st suitable 


Get an old be t handle end 
s( re with tl t ! t it in a 
holder as at Fig ul you have one f 
I nest tur ng t for rubber y 
could wi i fely say trom 
experience the quickest. W1 using this 
tool, care sl d be taken to bring the 
blade ibout O4 ll below center To 
set up t tools for ting, measure from 
the mandrel or the spindle that the rub 
ber is being turns 1 If an extra good 
finish is required, t with very smooth 
gias paper ly 1 ittle Ir cl 
chalk 

I 2 shows my w f truing a rub 

| tl t sufficient 


Lo 


© 





FilG. | 








pen 
hao 
ri < 
RNING RUBBER 
ck for t. Get a sharp file, bolting 


shown, or in fact, 
Anyone having any 
dimculty with turning rubber will soon 


any way you can 


get over his difficulties by adopting these 
methods C. Hort 


England 
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Points about Lathes and Shapers 


He are few criticisms and sugges 
tions regarding lathes and planers. In 
th ears I have- been at work, | have 


never found all the good features on any 
me machine, but some on one machin 
nd me on inother lh changes men 
ie little devices that are 


nexpensive, but vervy much ippre lat dl by 


d screw, so that when turning it you 


will bark your knuckles on the center nut, 


hile the hand wheel! on the tailstock 


goes without any? Second, protected oil 
Te 1 Carriage ind tailsto k, sO 5s to 
é e oil on the ways, are better than 


hird, why not graduate the compound 
\ well as the cross-feed screw 
ourth, carriage-locking device in front, 


id of at back, so as to be within 
Fifth, clamping nuts 


ach ot operator 


f tailstock so situated that a wrench may 


« turned at least a half turn Sixth, 
ipron so arranged on all lathes that th 
Nnion can be thrown out of mesh during 
rew itting. Seventh, hand wheel 1 


tead of balanced handle for longitudinal 
1ot1O1 Kighth, taper attachment ad 
usted with screws and graduated on on 


end in degrees and on other end in fra 


tions of an inch Ninth, slots in lare 


face plate of an even number clk 


through, not T slots. Tenth, small fac: 


plate so that it will drive the or 
dinary dog without having to lengthen 


out its tail Eleventh, back gears spaced 


even 


\sout SHAPERS 


First, a way of stopping ram instantly 
Second, a 


crank handle at either end of the longi 


In any position of the stroke 


tudinal screw Third, large balanced 


crank handle on head. Fourth, gradua 
itions on vertical screw. Fifth, protected 
oil holes in table, to oil cross rail, also 
in accessible oil hole so that the knuckle 
oiled on crank shapers 


A. D. KNAUEI 


MAY be 





Chemical Analysis Does Not Tell 
the Whole Story 


Does chemical analysis tell the whole 
story? There is no doubt about it in my 
mind that it does not, and my experi 
ence is based on the chemical compound- 
ing of a commodity that was a known and 
tried product, although far removed from 
steel. The same faults were apparent as 
in the cases cited by your editorial, which 


] believe was to the point 
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The formula of this product was lost 


and the analysis made by the chemist 


ilthough producing apparently the same 


article, was so costly as to be prohibitive 
Becoming interested in the case I studied 
and experimented, and finally found 
process for making it. Th 
chemist did not know what the trouble 
was: although everything has been don 
exactly as he desired, the results were 
entirely unsatisfactory 


The compounding of a formula is the 
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Press Tools which Supersede< 
Milling Tools 


The press tools illustrated herew 
show evolution in manufacturing ope: 
tions. The piece to be made is show: 

blank by Fig. 1 and finished by Fig 


blanks were lathe mad 
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Fit 7 THE DIE WHICH 5s 


itative analysis, he cannot tell how it 
was put together, although he may oc- 
casionally hit it right. In order to tell 
positively just how a compound is pro- 
duced, it is necessary to see it done. 


Aucust H. No.ttine 


PERSEDED THE OTHER TOOLS 


The original method of finishing 


projections a was to rough mill them wi 


a formed cutter and then shape them w 


the die, Fig. 4, and obtain the cort 


alinement of the two pairs of lugs by 


lie, Fig. 5 This method gave good 
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ults, but was too slow to meet the de- 
nands of production. We therefore made 
the die, Fig. 7, to do away with the mill- 
ing. It was successful, produced good 
vork and at 


nat we only had a 


much reduced cost. At 
small hand-power 
rew press to use on the job 

[he die, Fig. 7, is made in two pieces 
1, which slide in the cast-iron block e 
hey are opened by the two coiled springs 
s and are closed by the cams ff, which 
re operated by the levers L. The engravy 
ng shows one-half of the die open and the 
ther half closed. The punching is done 

two operations and the opening feature 
allows one of the flanges b, of Fig. 1, to 
iss through the die when the other flange 
s to be shaped 

Fig. 6 shows the punch 
w at g to take the pieces, Figs. 8 and 9, 


It is made hol 


- 














FG. 
FIG. 9 
FIG. lv 


REMOVABLE PUNCHES AND THE GUIDE 
BUSHING 


that both ends of the piece can be 


s 


erated on without changing the punch. 
he piece, Fig. 8, is for the upper end of 
he blank, and the one in Fig. 9 for the 
ower end. After the first operation, the 
lide, Fig. 10, is put in the base block of 
and brings the 
shaped into the 


Ve! 


he die c at the point « 
‘gs which have been 


per relation with the die above. The 


‘es punched from the flanges are shown 
Fig. 2. 

Several hundred pieces have been made 
th these tools with success. The sav- 
over the milling method is consider 
and the milling machine is free for 


other work Joun J. SErBert. 





Government Specifications and 
Inspection 


he editorial published on page 348, 
tled “Government Specifications and 

pection,” may not have appealed as 
strongly to the majority of the readers of 
\MERICAN MACHINIST as to those of us 
" are engaged in the manufacture of 


material which undergoes Government in- 
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} } 
spection, and have time and time again 
had, and are still having, just such—and 
oftentimes worse—experiences with the 
persons appointed to inspect our work 


The topic is a most interesting and im- 
portant one; if those of us who are en- 
gaged in such work dared to write up 
a few of our experiences with Govern 
ment inspectors, I think it would bring 
out such a large number of instances of 
ridiculous decisions in just such cases as 
described in your 
would open the eyes of any manufa 


contemplating entering the field of Gov- 


ernment contract work It would show 
them what they can expect to et inter 
after being fortunate(?) e1 to ire 


a desired contract, and would doubtlessly 
result in still higher prices being paid by 


1an S the 


Uncle Sam for his material 
ise at the present time 


Having worked for a number of years 


positions that brought me daily into 
lirect contact with nspectors of army 
irdnance, and being for the past coupls 
1f years in charge of the manufacturing 


at 
of a large variety of Government work 
being made under contract, I can speak 
on the subject of Government inspection 
from personal experience, and will state 


that it is—in my opinion—a { 


which the “personal equation” of the in 
specting officer in charge of the work 
enters with fully as much f is draw 
ngs and specifications 

I have assisted inspecting off s of 
widely varying rank and age, and have 
Imost invariably found that the mor 


experience and natural a 


I 


ppened to be 


a} )} 
so much less friction and delay did the 


blessed with, with jus 
work progress to completio1 Chis was 
due to the fact that so many of the ques 
tions on minor details and harmless dis 
crepancies, such as are found in all classes 
of machine 


him at once 


work, were passed upon by 

Another officer of less ex 
perience or decision would keep a con 
tinuous string of letters going to head 
quarters, with the result that trivial ques 
tions would be allowed to hold up work 
lecision could 
be obtained accepting the pieces so far 


would be yncerned 


for several weeks until a « 


as the discrepancy 
and work could once mor 

Each hold-up on any piece of work in 
the manner above mentioned would mean 
that the contractor must hustle so much 
the faster in order to get the work com 
pleted inside the contract time, in order to 
avoid having to pay penalties for delay 
in delivering the material, because no ex 
tension of time is allowed for 
that may arise from time lost by 
being referred to headquarters by the in 
spector 

With an officer of sufficient 
ence or indecision, and a large enough 


inexper! 


variety of work to be inspected, it is not 
at all difficult for him to appear as 1f his 
chief desire is actually to prevent progress 
on the work as much as possible, whereas 


505 

t may be that the man is quite innocent 
of any such intent 

Som nspecting officers whom I have 
known gave positive instructions to their 
ssistants to throw t all work not ex- 
actly to drawing dimensions and toler 
neces, while other off s have instructed 
that any material not exactly correct to 
the dime ons required by drawings 
m be laid aside f t] look over, 

l t or re t t mate yrd- 
ng as they did id not sider it 
S factory f the purpose f which 1 
W de S12 ed 

| i | y ld ontractor 
down to the vy vy le p ca 
tions 15 owing nd W (; nment 
inspectors in general, but more especially 
with those of the rmy ordnat ] part 
ment. It is practically usel to enter 
iny objection either to the ect re 
garding t l s of his st or 
to the | Iquarters regarding the deci 
sions of the pector Th e of rea 
soning in « se seems to be that the 
mors tt rk igainst the man 
ipp ed t rect his w the more 
thoroughly n t the man be doing his 
duty I} bility of t representa- 
tive imposing an unnecessarily rigid line 
of inspectior 1 the contract Ss appar 
ently out of the questi 

If I were f to do so, | Id cite in- 
stances by tl | ! f just h unrea- 
soning rect t ex le given 
n y lit ] t go « i—as 
ibove stated in tl I nuftacture of Gov- 
erme! rial 1 therefore com- 
pelled to submit to t lass of inspection 
mentioned, it would be very unwise for 
me to bring up rm any aggravated 
condition of lass of inspection which 
is already so unnecessarily harsh and ex 
acting. So that, mucl s I dislike writ 
ing under an assumed name, I feel com 
pelled to sign myself DISCRETION 


Another inventor, R. D. Vercler, of 


California, has a machine weighing only 


a ton, with a 24 ower air-cooled 
engine, wh | fo ts lack of 
adhesive weight windit na ible, 
the process Si t 1 which 
has hes 1 f lling boats 
The bloc | g f tl ible 

on ] ) that t i ler 
1utomatically f t the 
machine travel é n plow, 
furrow and s nult push) 24 
icres in 10 ] [he day appears to be 


oming when the hard work of plowing 
W ll be cl ing l to a pleasant autom bile 


ide for tl f 


[ he Pennsy] 


now has in progress 


Company 
a series of experi- 
ments with electric locomotives the ob- 
ject being to arrive at a decision as to 
the best type adapted for drawing the 
heavy passenger trains through the New 


York tunnels. 
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Winning Out on a Patent ce aoe 
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Act 


AMERICAN 


The New British Patent 


We are in receipt of the text of the 
new British patent act, which contains 
some provisions which will be of interest 
to many of our readers. 

The most noteworthy feature of the 
new law is the fact that in it Great Britain 
abandons the old practice of throwing 
upon the inventor the responsibility of 
determining the novelty of his invention, 
by which the patent was issued in any 
event, but with its validity subject to the 
action of the courts. Leading up to the 
abandonment of this practice we find the 
provision that when it appears that an in- 
vention is wholly or in part claimed in 
any published prior specification the ap- 
afforded facilities for 
amending his specifications and, in the 
event of his failure to do so, the con- 


plicant shall be 


troller may insert such references to 
prior specifications as he considers ought 
to be made by way of notice to the public. 
Our understanding is that, by the former 
practice, this insertion of references was 
the only act which the controller was 
authorized to take —the being 
issued in any event, but with these refer- 
To the present 
act there has, however, been added the 
provision that “The controller, if satis- 
fied that the invention claimed has been 
specifically claimed in any 


patent 


ences to prior inventions. 


wholly and 
specification to which investigation has 
extended, may, in lieu of requiring refer- 
ences to be made in the applicant’s speci 
fication as aforesaid, refuse to grant a 
patent.” 

The present act also adopts a procedure 
similar to that now in force in many for- 
eign countries, relative to the enforced 
manufacture of the patented article within 
the borders of the country granting the 
patent, the provision being, “At any time 
not less than four years after the date 
of a patent, and not less than one year 
after the passing of this act, any person 
may apply to the controller for the 
revocation of the patent on the ground 
that the 
manufactured or carried on exclusively 
or mainly outside the United Kingdom,” 
and if the controller finds the contention 


vatented article or process is 
I 


to be true, he may either issue an order 


revoking the patent forthwith, or after 
such reasonable interval as may be speci- 
fied in the order. If, however, following 
such an order, the article or process is 
not manufactured or carried on within 
the United Kingdom, the controller may 
another twelve 


extend the period by 


months in case satisfactory reasons for 
the delay are given 

Che new act provides also for the ex- 
tension of patents in certain cases, the 
petition for such extension being pre 
sented to the Supreme Court, the pro- 
vision for the extension being as follows: 
court that the 
patentee has been inadequately remuner- 


“If it appears to the 
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ated by his patent, the court may, by 
order, extend the term of the patent for 
a further term not exceeding seven, or 
in exceptional cases, fourteen years, o1 
may order the grant of a new patent for 
such term as may be specified in the orde 
and containing any restriction, condition 
and provisions the court may think fit 





American Railway Statistics 


The Interstate Commerce Commissi 
lias published an abstract of statistics fo 
the year ending June 30, 1906, from whic 
we select a few figures of general interest 

The total single-track railway mileag 
of the United States on the date met 
tioned was 224,363 miles, an increase 0 
6262 miles during the year then just fir 
ished. The number of locomotives in se: 
vice was 51,672, an increase of 3315. Tl 
total number of cars of all classes wa 
1,958,912, of which 42,262 were passenge! 
1,827,914 freight, and 78,736 company 
service cars. Out of a total of 2,010,584 
locomotives and cars, 1,827,789 were fitted 
with train brakes and 1,989,796 with aut« 
matic couplers, the increase in the num 
ber fitted with train brakes being 186,304 
and with automatic couplers, 118,206. |: 
the passenger service, train brakes and 
automatic couplers were almost univers 
but 1.54 per cent. of passenger cars being 
without automatic couplers. 

The total number of employees on tl 
pay-roll was 1,521,375, who received i 
wages a total of over $9090,000,000, 
this amount being, however, deficient by 
more than $27,000,000 because of the los 
of railway records in the San Francis 
earthquake and fire. 

The gross earnings for the year amount 
ed to over $2,325,000,000; but of the tot 
capitalization 33 per cent received 
dividends, while the average dividend o1 
the remaining stock was 6.03 per cent 
he total number of passengers carried 
was Over 779,000,000, an increase of ove! 
60,000,000 during the year. The to 
number of tons of freight carried was 
over 1,631,000,000, an increase of 20 
000,000 tons The average revenue | 
passenger per mile was 2.002 cents, 
the average revenue per ton mile 
freight was 0.748 cent, the average p 
senger revenue representing a slight 
crease and the average freight revenu 
slight decrease 

Ten thousand, six hundred eight 
persons were killed and 97,706 inju: 
during the year, the number of passengers 
killed being 359 and the number injured 
10,764, a decrease in the case of pass 
gers killed of 176 and an increase in 
number of injured of 207 

The figures for casualties during 
year wear a better look, although one t 
is still bad enough, when the figures 
those trespassing upon the railroad pr 


erty are included. About one-half, 
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to speak exactly, 5381, of the fatalities 
were among trespassers 
the 


for 


Reducing figures to the forms 


isually used comparative 
that 


>2 


purposes, 


the results show one passenger was 


killed for every 27,000 carried, against 
for 
while 


ne each 1,375,000 for the previous 


year ; for the year under review 


70,126,000 passenger miles were accom 
lished for each passenger killed, against 
14,320,000 for the preceding year. Going 
ack to 1895, one passenger was killed for 
7 1,096,000 


for 


very 2,984,000 carried, while 


passenger miles were accomplished 


each passenger killed. 





, The Cultivation of Forests as an 
, Industry 





The movement toward forest cultiva 
tion which is beginning to receive so much 
attention, lends interest to any informa 
that 


where 


tion on subject which comes from 


systematic forestry has 
In 
estry is largely a Government enterprise, 
and Consul 
leichman, of Eibenstock, that the indus 
About 


repr¢ 


urope, 


long been practiced. Germany for- 


we learn by a report by 


try is handsomely profitable. 50, 


000 square miles of German soil, 


f 


senting about one-fourth Germany, 


have been adapted to foresting; while in 


Saxony alone over 443,000 acres are cov 


the Govern 


ered by Government forests 
to 


half of fhe 


ment and private forests of Saxony 


gether aggregating almost one 


Che treasury of Saxony places 


its h 


dom 


KINg 


he Government forests as ighest 


state railways 


h 


venue producer after the 


the revenue from the forests, with this 


exception, exceeding the income from all 


er sources, taxation included 
\long with this, in Saxony, the culti 
tion of forests has been followed by a 


markable of 


sing wood as a raw 


industries, 
T he lead 
red pitch pine, 

be the 
ition under the 
About 400K 


employing 60,000 


development 
material 
the 


to 


tree cultivated is 


which has been found most 


profitable wood for cultiv: 
conditions of Sax: 


atic ny 


nufacturmg interests, 


iple, have been created in connection 
the Saxon forests. 
he climatic influences of forests have 


extensively investigated in Germany, 





contrary to the general impression, 
have been found to be small Che 

fact established by these investiga 

s has been that the temperature of the 
sphere under the trees in summer! 

ges from I degree to 3 degrees 
( tigrade (2 degrees to 6 degrees 
enheit) less than in the air outside 

e woods. During winter time it is 

me for both, and the mean for the 

year shows only 0.7 degree to 08 


Centigrade less for forest tem 


ture than outside. The temperature 
e forest soil was found to be from 
gree to 3 degrees Centigrade lower 
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during the entire year Lhe evaporation 
f free water surface in the woods was 
calculated to be 50 to OO per cent less 
than on non-forested soil These aré th 


only substantial facts thus far ascertained 
thes« far 


tic 


by scientific researches so as cli 


ma effects are concerned 

Che hygienic value of fonests is unques 
tioned in Germany, their richness in ozone 
dust-free 
to health; 
tion in the neighborhood of cities 


and character being highly 


beneficial hence their cultiva- 





New Publications 


Die GRUNDZUEGE DES UNTERRICHTS- UND 
ERZIEHUNGSWESENS IN DEN VEREIN- 
IGTEN STAATEN VON NORDAMERIKA. 


Eine padagogisch-didaktische Studie, 
by Prof. Heinrich Leobner, Inspektor 
Bildungswesen 
fir Kultus und 

200 0'%x0"™ 


fur das gewerbliche 
im k. k. Ministerium 
Unterricht, Dept. XVI 
inch pages; no illustrations. Franz 
Deuticke, Vienna and Leipzig 


5 marks 


Price, 


Professor Leobner, upon the occasion of 
visiting the exposition at St. Louis, in 
1904, made a tour of observation and, 


idging from this report, apparently cov 
ered the field from the 


\tlantic pretty thoroughly 


Mississippi to the 
visiting several 
well 


industrial establishme 


“he ‘ as 
schools, colleges and other institutions 
We notice, by the way, in the long list of 
places visited, which he, with German 
thoroughness, has given, the names of 
Columbia (D. C.),” and the “City of 


New York on the Hudson, with Brooklyn 


nd Hoboken, Ellis Island and Coney 
sland.” Among the innun erable phases 
f the educational question considered 
chnical and industrial education come 
for a fair share Many of our technical 

S re mentio1 d nd b f descrip 

ns of some are giy , of a few, 
bles are presented setting forth the sub 
ects and numbers of hours per week 
cauring the different years in certain tech 


courses 


I; NGINEERING WorK SuHop Practice, by 





Charles G. Dolan. 254 5x7-inch pages, 
with 152 illustrations Methuen & 
Co., London. Price, $1.50 
While intended more especially for 
engineering students, this book will be 
found to be well adapted to the wants 
apprentices and young mechanics, 
It] they will find here nd_ ther 
passages which they cannot read. It is 
far ahead of most of the manuals pri 
pared for beginners in the machine shop 
(he chapter on measuring and gaging, fo 
xample, will be found to contain exactly 
what a beginner needs to know, but finds 
it hard to find. The reading of microme 
ters and verniers is explained very fully 
ind completely, and the subject of limit 
gages is clearly discussed. The old and 
et ever new subject of tool steel and its 


‘ 


treatin 1s horoughly 
modern wa w his nnot fail to be im 
structive. Lath d lathe work are well 
handled, the principles of action of cut 
ting tools being clearly show In the 
chapter on milling we find not only a 
discussion of milling cutters, but instruc 
tions for setting up milling machines, and 
similarly under screw cutting we find the 
ever recurring subject of settmg up a 
lathe for the cutting of screws of various 
pitches thoroughly explained by means otf 


and compound trains 
of 


diagrams of simpk 
Che 


worm and spiral 


cutting gears including 


of gears 


spur, bevel, s described 


in the same comprehensive way 
It will be seen that the book is not lim- 
ited to the simple manual operations of 


the shop, but that it concerns itself rather 


with its intellectual side and with the 
doing of things in which a man must use 
his head, in order to get ready to use his 
hands 
GuipE pu Monreur (Guide for the Erec- 
tor) 283 614x934-inch pages, with 
many illustration Librairie Poly- 
technique, Ch Béranger, Editeur, 
Paris et Liege 
his work is a good companion to the 
“Guide de |’ Ad teur the ume 
author, which we reviewed at page &96, 
Vol. 28 (1905), Part though it is a 
pity that there is so much difference be 
tween the two books in the size of page 
Six pages of the first chapter are devoted 
to the hydrostatic level; the five gentle- 
men so assiduously observing these in 
struments in the pictures are certainly not 


good models for the beginner, their posi 
tions imvolving extrem parallax—but 
this is, perhaps, captious criticism. The 


Il o i brief re 


geometrical 


presentation in Chapter 


1eW o! some ementary 


principles is a w rovision. Next much 


space is given to joints, mostly for pipes 
though pipe hitting tall nearly the 
last thing in the inst tion of machiner 
Then we come to the ssembly of ma 
chine parts, examples being taken from 
a steam engine as affording widely rep 
resentative case The tting and bab 
bitting of bearings, keying on of crank 
lining up of cylinders and guides, ete 
comprise the most of this chapter. The 
novice will be glad to have at hand the 
long chapter on finding and remedying 
troubles, such as heating and pounding 
The chapter on valve setting takes up 
merely the ordinary slide-valve gear, non 
reversing and reversing [he installa- 
tion of shafting is treated quite fully, to 
gether with pulleys, belts, methods of 
lacing and fastening, et though there 
is very little in the book in the way of 
formulas for the designer, an exception 


is found here the giving of methods 


belts. The lining 


belt 
illustrated 


of computing sizes of 


up of shafting, and angular instal 


lations are explained by 


very clear ¢ 
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New -Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 


An Electric Traveling Crane with 
some Novel Features 


The designs of electric crane trolleys 
as usually made by different makers have 
a good deal in common, and one which 
differs so that illustrated 
herewith is at once The first 
look at the outside 
1) discloses a smooth-looking cased-up 
affair with no moving parts visible, except 
at the which the 
emerge, and th 
The designer’s aim was to provide com 


much as. does 
noticeable 


of this machine (Fig 


opening through cables 


four carrying wheels 


pactness and protection of the working 
parts, combined 
ency and ease of 


The general design has been much in 


with accessibility, effici 


lubrication 


fluenced by the last-named point; the hoist 


gearing, mechanical brake, electric brake, 


cable drum bearings, and hoisting motor 
bearings draw their oil supply from two 
reservoirs, so that oil supplied at two 


points only lubricates this large group of 


parts. In addition to these two reservoirs 
there is one for the outboard bearing of 
the motor, and one for each of the four 
trolley wheel bearings. The trolley gear- 
ng is lubricated by being partly submerged 
in oil, and since there.is no projection out- 
side of the case the latter may be made per 
fectly 
or contamination of the oil by grit or dust 


tight against leakage, evaporation 


LATEST 


The trolley and truck axles, bridge shaft 
bearings and such of the motor and shaft 
supplied, 


bearings as are not otherwise 


running into oil 
The 
in each reservoir 
top of the filling 


rings 


arc oiled by 
reservoirs beneath them correct 
level for the oil 
cated by filling to the 
pipe, one of which may.be plainly seen in 


is ordinarily 


is indi 


Fig. 4, and which, of course, 
kept closed by a cap 
form of the trolley may 


the main frame, in 
for the 


The general 
Fig. 1; 
addition to forming a foundation 


be seen in 


a complete in- 


closure for them At each 


working parts, serves as 
side are the 


two principal castings, one of which in 


closes the gearing and has the magnetic 
brake bolted outside of it; the other has 


bolted to it the motor. Between these tw 


is a middle one which is open on 


castings 


the lower side and which covers over the 


hoisting drum, and which is of a length 
suited to the hight of hoist and cor 
responding length of drum. To the main 
castings are bolted the axle brackets 
which carry the bearings for the trolle 
wheels, one of which is visible in Fig. 1 


DHE GEARING 
Ihe large casting at the opposite side of 
from the motor contains the 
very load brake and _ hoisting 


gearing, which is an interesting example 


the trolley 
ingenious 
dis- 


of planetary gearing, a class much 

















FIG, I 


TROLLEY FOR TEN-TON TRAVELING CRANE 


INFORMATION 


« 


cussed of late in these columns. The gear 
gears, is 
Fig. 2, partly 
separated in Fig. 3. In the former, at th 
left, is seat for the magneti 
brake; next to the right are the rings of 
the load brake, and just beyond is one of 
the planets (B) of the compound trair 
which operates the load brake; still far 


ing, except the two internal 


shown removed in and 


seen the 

















J 
FIG. 2. THE RUNNING PARTS OF THE 
HOIST GEARING 
ther to the right may be seen the two 


The gears 
The whole 
train is driven by a shaft 
motor at the other end; this 


planets F of the hoisting train 
may be better seen in Fig. 3 
central from 
the electric 
shaft carries a pinion 
planets B; with the latter turn pinions C, 
which mesh with an internal gear capable 
of rotation in a small are only, the result 
cage D 


A meshing with the 


being to cause rotation of the 
carrying B and C. To this cage is fixed 
meshing with the planets F 


internal 


the pinion E, 
also mesh with a fixed 
gear. The cage in which FF are mounted 
carries the sleeve G, which directly drives 
Thus both planetary 
] 


which 


the hoisting drum. 


trains play a part in giving the spe 


serves also 


brake a 


reduction, and the first one 


to apply or release the load 


cording to the direction of rotation This 
is accomplished by the small rotative m« 
tion of the internal gear (not shown 


the illustration) outside the cage D. This 
carries cams giving it an endwise motio 
sufficient to put pressure on the brake ring 
mechanism runs in oil, whi 


magnetic brake rings 


The whole 
also lubricates the 
though the magnet-winding itself is pr: 
tected from the oil. This plan gives 
arrangement of 
the work 


very compact gea4©ins 
with balanced drive, that is, 
divided between gears diametrically opp: 
site, taking side pressure off the shaft ar 
its bearings. The 
withdrawn for inspection or repair 


parts 


may be readily 
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The friction surfaces of the brake are 
at rest while the load is hoisted, so the 
brake is not then consuming power. The 


brake surfaces are bronze and iron. Of 


ourse, the load will not descend unless 


mpelled to do so by the motor, and it 


annot run faster than the speed due to 


the impulsion of the motor 
[he trolley 


movement of the along the 
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girder so as to carry their weight. This 
case also is provided with a cover which 


may be removed and the gearing operated 
with the case open 


The gears at the outer ends of the 


bridge shaft are also inclosed in cases 
th ugh in th S instance not runn ng in oil 
this arrangement is shown in Fig. 5, w 

ils 1s ites tn O1 oT! the 

















COMPOUND 
PARTLY 


LOAD AND 
PLANETARY 


SEPARATED 


BRAKE RINGS, 
TRAINS 


FIG. 3. 
SIMPLE 


crane bridge is obtained through a train 
of spur gears, effecting two speed reduc 
tions, carried in an oil 


having no projecting shafts; 


and dust-tight case 
hence there 
is no point at which oil can leak from the 
All of the gearing is 
the 


case, or dust enter. 
mounted shafts 
case at each end, and it may be operated 
with the cover of the case removed, allow- 
ing the 
motion 

The arrangement of the 
and gearing, 


upon supported by 


inspection of parts while in 


bridge motor 


which are usually located 

















BRIDGE 
AND BRAKE 


TRAVEL MOTOR, GEAR CASE 
CON NECTIONS 


FIG. 4. 


about the center of the span, is shown in 
Fig. 4. As in the case of the trolley, the 
gears are mounted in an oil-tight case, 
which carries the bearings, although in 
this case it is of course not possible to 
prevent the shafts from _ projecting 
through the case. The gear case also sup- 
ports the motor and maintains it in a 
correct position relative to the bridge 
shaft, and there is but a single set of 
belts attaching these parts to the bridge 














FIG. 5. END OF BRIDGE AND TRUCK, SHOW- 
ING GEAR-CASI 

bridge girders and bridge trucks, the 

framing of the latter entirely surrounding 

the track wheels Che ick-wheel gears 


are bolted directly to the truck wheels 


nevertheless the latter ar keyed to their 
axles 

brake on the 
which is applied by means of a spring and 
the 


[here is a bridge travel 


requires the pressure of 


foot upon a pedal in order 


509 


mad yf anti-friction material, which 
em facturers consider to hé most 
itisfact for this purpos¢ 
Another safety dev s the automatic 
t switch which is mounted upon the 
ley W he st hook reaches 
t ipper end of ravel, this switch 
opens the it t the st motor, 
eby prev 9 vinding 
In th “ ve is employed for 
Jetine cal 
| tors employed are of the inter- 
p ype, t being used in order to 
ybtan i bett ymmodation of the 
speed to the id lifted, it being claimed 
that the interpoles neutralize the distort- 
ng effect upon the field of the widely 
varying armaturs tion due to widely 
varving current strength: hence neither 


light loading with 


eration of spec d, or 


a corresponding drop in 


iffect the 
be sparkless 
tions 

(hese cranes at 
Pneumatic Tool C 
New York 


unde 


commutation, 


a corresponding accel- 
even over-loads with 


speed, sensibly 
which is said to 


r these varying condi 
e built by the General 


ompany, Montour Falls, 


A Surface Cons 

















J 


—— 





DX 


= 





auent 
Ey! 


A SURFACE GAGE 


This brake acts upon the bridge motor 
pinion and its connections may be seen at 
the left of Fig. 4. This brake, like the 
other brakes on the crane, runs in oil and 


Thomas Evans, of 








operator's [he illustration shows a surface gage 
to release it vhich has recently been patented by 
| 
| 
ail a CHU 
Lf 
4 











Great Falls, Montana. 


The principal feature of this gage is the 


rotary turntable, st 


carrying a scriber 


ipported in a base and 
; no matter at what 








ile the table is turned, the point of 
the scriber will always be in a plane in 
which is the axis of the turntable, thus 
enabling a machinist to set with ease 
many jobs that are now difficult to set 
vith t ordinary surface gage. 





A Punch for Making Washers 


[he illustration shows a press and dies 
for making washers of leather, rubber or 
other soft material 

The lower plate is of brass with rings 

















of soft metal let into it. The edges of 
the hollow punches coming in contact 
with these soft-metal rings, after passing 
through the material from which the 
washers are made, are not injured. In 
the center of each of the soft-metal rings 
s a hole into which the punch works 
which punches out the center of the 
washer The punch for the center hole 
is slightly in advance of the hollow 
\ PUNCH FOR MAKING WASHERS 
punch Suitable knock-outs are pro 


vided, as the washers are usually retained 


in the hollow punches. This device was 
August Lidovic, 368 Connecti 


street, San Francisco, California. 


invented by 


cut 





Tram Points and Hight Gage 


The trammel points shown are simple, 
to be very 
work Che 
points are adjustable vertically and locked 


easily adjustable and ought 


handy in laying out large 


firmly by drawing them against the round 
block by the bolt 


lhe 


thumb nut and screw 


] ) 


point at the right is also controlled 


by the adjusting screw, which gives a 


in either direction to se 
As 


right It is 


tine adjustment 


cure the exact setting. shown, it is 


moved to thé extreme also 


) 


adjustable ve rtically the same as the other. 
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Caliper points are also supplied for use 
work, and the 
made to 


when large 


larger 


measuring 


size trammel points are 
fit a wooden beam. 

The hight gage shown below the tram- 
mel points hardly needs a description, as 
self-evident 


its use is It was designed 


for such work as setting a planer or bor- 
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edges of the fabric, so close to the seam 
proved harsh and irritating to the skin, 
and considerable complaint was made by 
dealers about garments sewed and trim 
med in this manner. True to his inven 
tive instinct he began to look for a way t 
make a better There was a de 


mand for something different. He worked 


seam. 




















TRAM 


ing-mill tool, but will be found handy in 
many other places 
Charles Hall- 


Somerville, 


These tools are made by 
Caldwell 
Massachusetts. 


strong, I7 avenue, 





Winning Out on a Patent 


By WitiraAm M. CLarK 


['wenty years ago Jack Davis found his 
Jack was a con- 
in- 


out of the woods. 
all-round 


way 


scientious, machinist who 


herited an inventive instinct from 
hack He had 


novel dey ices, 


away 
contrived a number of 


none of which, however, 
had brought him very tangible returns. I 
first met him, a slim, nervous young fel- 
low, when acting as foreman in a shop 
where I was having some strenuous me- 
chanical experiences. Ever since we have 


been on terms of intimacy, and his win 


ning out on a patent may prove an ob 
ject lesson for the ambitious young m« 
chanic 

[wo or three years after I first knew 
Jack, he went to work for a concern that 
manufactured a sewing-machine attach 


knit 


automatically 


underwear 
the 


ment for making up 


Chis device trimmed 


seams of garments very neatly, quite neat 


to the line of stitches. It was done by 
a pair of tiny scissors set close behind 
the needle, which continuously clipped 
away the waste iabric during the process 
of sewing (he manufacturers had se- 
cured a patent on the Scissors arrangé 
ment and seemed to be doing well. They 
were in some way backed by the Skinner 
Trading Company, upon whose sewing 
machines the attachment was exclusively 
ised 

4 Tack nd t that the clipped 


POINTS AND 


HIGHT GAGE 


over the problem for months, but had ar 
There 


his 


rived at no satisfactory results. 


dim idea floating around in 


brain, but it would not materialize and he 


Was a 


was becoming discouraged 

One day a man was sent out from the 
look after 
some machines that needed repairs. Befor: 
tools 


shop to a near-by factory to 


gathered up a bunch of 


‘| hese he 


going, he 
to take 


tied into a secure package and was look 


wrapped and 


1 
aiong 


ing for a knife to cut the stout cord he 
had used. 
“Chuck your knife over to me a m 


ment,” he called to Jack, who was at th 
Jack felt in his pockets but 
was missing, and he answered 


next bench. 
his knife 
back, “Chew it off, Jim.” 

“All right, Smarty, I will.” 
the end of the cord 
struck it a sharp blow with a hammer 
held at an angle, and the stout twine fell 
apart. 


He placed 


loose over a vise, 


Jack had done the same thing a hund 
red times. But this time the action had a 
peculiar significance. In a flash the vague 
idea in his mind materialized, and a way 
to trim a seam without scissors appeared 
to him 

He nursed his discovery carefully and 
that evening, at home, began experiment 
three mont! 
before he had completed a working mod 
that “chewed off” or separated the fabri 
by compression, 
He attached it t 
chine 


ing again. It was two or 


close up to the stitches 
» his wife’s sewing m 
and it worked perfectly, miaking 
soft 
portion of the garment 


seam as and agreeable as any oth 
But Jack was not yet out of the woods 


He had a rocky 


led in the direction he 


only found path whi 
wished to go. H 
had something laid by against a rainy d 

But inborn prudence protested against di 


turbing this reserve to promote a mere in 
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ntion. Money is as scary as_ rabbits 
pon the approach of an inventor. Even 
s own money was frightened at him 


He 


a patent was absolutely essential 


|! guarded his contrivance carefully; 
ll it might leak out or someone els« 
mble on the same thing, and he would 


e it after all. He felt sure there was 
He had far 


of the old scissors way of trimming a 


thing like it in us¢ gone 


m, and had tested it to the highest 
ed of a sewing machine It was cer 


y worth risking at least a part of his 


] 


y-day reserve upon, a decision arrived 


ifter some weeks’ hesitation and heart 
approved by his wife. 
nterfere 


nothing fou to 1 


his 


[here was 


preliminary search by patent at 
ney, who was particularly enthusiastic 
r the outcome and encouraged Jack to 
that 


nething in th 


j 


lieve if they didn’t run up against 


Patent Office not yet is 
a broad claim 
Office 
four months passed be 


d, the way was clear for 
the 
[Three or 


[he mills of Patent grind 


wly 


the examiner reached the case, Then 


threw a bomb-shell into Jack’s path 


similar device, not yet allowed, turned 
p, that antedated Jack’s only two or 
ree weeks. The thing that Jack feared 


An 
er had stumbled on the same thing, ot 
had leaked 
gotten ahead of him 
his patent lawyer, 
the Patent Office that 
would contest the priority claim, and 


d occurred during his indecision 


his invention out and 


neone else had 
Mr. Campbell, 


mptly notified 


illed upon Jack to find at least one dis 


t 


t 


and trustworthy witness 


rested 
pport him. 
Jack had been so secretive in the matter 
he could not recall anyone who had 
n his device or to whom he had spoken 
ut it. 
Well, think it 


“perhaps you may 


Mr 
remember 
We 
an anterior date 


IS Ci€ 


over,” said Camp 


some 
we can call must be able 


stablish 
can do that, 


upon 
definitely 
Ww ar tora 


ur way 


nt 

the master ap- 

inted to hear the testimony, upon whose 
rt the examiner’s decision 

d Within a week the 

Jack had yet no one to corrobo- 


his claim that the actual construction 


meantime a was 


would be 
case would 
ne up 
his device had been worked out some 
nths before the date of his application 
patent. 

hen something Goin 


g to 


happened 

h one day, Jack met Jerry Symons, 
ld shopmate whom he had known for 
had lost 
ths. After the usual greetings Jerry 
lered out, 
Jack ?” 
Patent! What do you know abo 


but sight of for several 


“How is the patent com 
n 
ut my 
on’t you remember the night I called 

ir house to get you t good 
for at Craig’s?” 


ad 


moment.” 


Say a 
me 
Why, forgotten all abo 


til t 


Jerry, [Ih 
his 
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‘Well. | di In't rorg< Ja K | a 
good money at Craig's ny failing 
you know’’—raising his ¢ w and bring 
ing his hand to his mout g he est 
of me again. Yi we puttering away 
ver a sewing-machine traption that 
evening, and while y t explai 
to me specially you start ip the l 
chine, which trimmed off edges of th 
cloth as it was sewed, eat S 
wax. You showed me afterwar: 
seam was as soft as velvet It doesn't 
take an old toolmaker w been l 
1achine shops all his life \ mg to s 

ww a thing works. Why, was great 
You had the scissors attachment be na 
mile. But, honest, Jack, I never whispered 
1 word about it to a soul.” 

“How long has it been sin you saw 

‘It must be five « ix t 

e job at Craig’s and went to work next 

iy, and the time-keeper ri\ 
me the date to the hour 

“Well, come with me and let’s get lu 
some place where wi k, 1 Ul 
tell you the whole story 

After a long talk and good dinner 
Jerry accompanied Jacl \I Camp 
bell’s office, where he subn d to a rigid 
preliminary examination as to s con 
struction knowledg¢ ot Jack s ad 1C¢ ind 
the fixing of a prior dat Che master’s 
eport to the Patent Off esulted in 
the issuance of the patent to Jack 

But another formidable boulder ap 
pe ired across Jack's path \ tte he re 
ceived his patent he open | W?gotliations 
with a Mr. McFarland, who hailed from 
the West He was past n iddle oC flour 
ished long, auburn s whiskers, was 
irgely interested in vari terpris 
nd bore the reputation of g least a 
half a millionairs Besides ked a 
ge a fighter 1] | in vi 

lace the new ! h 
manufacturers, w ead of 
attachment outright, s d b 

required to pay a mont! valt 
rental for its 1S¢ Meckarland was to 
furnish sufficient capital to equip a plant 
with facilities to make th¢ mmers and 

supply the demand Che royalti 
eived were to be shared equall But 
definite arrangements had b made 

Chen a representative of the Skinu 
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in defense of his invention, his testimony, 
however, being turned against him on 
several hours of irritating and malignant 
cross-examination by the Skinner com- 
pany’s lawyers. While Jack vowed he 
would thrash those two lawyers within 
an inch of their lives, when he caught 
them outside, he kept cool, sometimes 
proving as caustic as his inquisitors 
When he left the chair, Mr. McFariand 
reached over and whispered: 

“You did bravely, .my boy. They 
haven't a leg to stand on. Our case 1s 
as good as won.” 

And so it was. 

Instead of thrashing those maligning 
lawyers, Jack, at Mr. McFarland’s sug 
gestion, addressed a note to the Skinuer 
people, thanking them for their action 
against him; that the results of their suit 
had given a boom to his invention among 
the manufacturers, which $10,000 spent 
in advertising would not’ have done. 

Jack is out of the woods. Long ago 
he removed from the little $10-a-month 
house that sheltered his family for years. 
In his new and handsome modern home 
in the suburbs, prosperous and portly, he 
smoke his pipe in peace. 





Training Workmen 


By P. BURLING 





The article “Commercial-training 
Workshops,” by Chas. Prescott Fuller, 
on page 389, is a point well taken and 
should be read with interest by employer 
and employee. 

I have had no personal experience as 
an apprentice in any shop at any trade, 
but like Topsy “just growed.” More on 
this account than any other I feel 
prompted to write on this subject as 
viewed over the fence from the outside, 
from which viewpoint come most of the 
gibes and jeers that are hurled at any 
good move, moral, social or mechanical 

I have in mind a young man who was 
employed in one of our locomotive shops, 
who did nothing for several years but 
turn crank-pins. He started in to learn 
the trade of a machinist, but the longer 
he stayed at his job the harder he seemed 
to be riveted into the hole for the crank- 
pin; he finally resolved to get out before 
he became so battered in and rusted fast 
that a cannon would have to be used:to 
fire him out. He is now pursuing an- 
other trade with reasonable success. 

The personal influence or pull that has 
been used to boost a poor mechanic up, 
and the personal enmity that has been 
used to keep a good one down, are shop 
differences that may and apparently do 
appear as small matters in the eyes of 
some managers; but they gnaw at the very 
vitals of any business, morally, physically 
and commercially. Anything that will 
cut this out or retard its growth will be 
a move in the right direction. 


AMERICAN MACHINIST 

A direct application of the golden rule 
is about the only thing that will bring 
these things down to a perfect level, but 
®we have not the nerve to apply it or 
live by it if it were applied; consequently 
in the present trend of our business meth- 
ods and sympathies we are ready to fall 
in with nearly everything that looks fairly 
good. Men and boys have different dis- 
positions, and the shop will probably have 
to contend with them as long as they 
mingle them with their work and fellow 
workmen; but a well-regulated commer- 
cial-training workshop should go a long 
way toward leveling down all of these 
evil tendencies, to some extent at least. 
Not that it makes any practical differ- 
ence whether a man gets his knowledge 
of the essentials of mechanics in a techni- 
cal institution, or by hard knocks and 
dirty grease in a direct and practical man- 
ner. The trouble is the latter process 
does not appeal as strongly as the former 
may to the majority of boys after a trade; 
but after having passed the said training, 
they are more likely to be good fellows to 
each other and display a more even dis 
position by reason of the more healthy 
atmosphere that is likely to be the en- 
vironment of such a training. Of course, 
most of this depends upon the trainer. A 
trainer that cannot get along with a few 
bad boys is not fit to train good ones. 
It has long been my opinion that it wouid 
pay any large machine company that takes 
boys to learn a trade to employ one or 
more good trainers at a good salary, to 
have no other duty than to educate the 
boys to the trade, and thus leave every- 
body with nothing to do but to attend to 
his own business 





Personal 


Walter B. Snow, for many years con- 
nected with the B. F. Sturtevant Company, 
and manager of their publicity depart- 
ment, has resigned, and opened offices at 
170 Summer street, Boston, Mass., as a 
publicity engineer. He will do work of 
all kinds in the way of publicity for the 
manufacturers of machinery and _ allied 
products. 





Want Advertisements 


Rate 25 cents a line for each insertion. 
About sig words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be fowarded, but replies will not be re- 
turned. If not forwarded, they will be de- 
stroyed without notice. No information given 
by us regarding any advertiser using bor 
number. Original letters of recommendation 
or other papers of value should not be in- 
closed to unknown correspondents. Only 
bona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual c ing a 
fee for “registration,” or a commission on 
wages of successful applicants for situations. 
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Miscellaneous Wants 


Cox Computers, 53 Ann St., New York 

Caliper list free.E.G.Smith Co., Columbia, Pa 

Automatic machinery designed and built 
Geo. M. Mayer, Elkhart, Ind. 

If you usé small gears in large quantities 
write Berry and Parker, Erie, Pa. 

Clockwork and clock-operated mechanisms 
Larchmont Mfg. Co., Larchmont, N. Y. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIS1 

Special machinery and manufacturing 
plants. Albert Pott M. E., 23 Piatt St., New 
York. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. 

Wanted—Orders inquantities for bras 
castings from \% to 2 Ibs .in weight. Box 454 
AMERICAN MACHINIST. 

Contract machine work; tools and dies t 
order; complete modern equipment. North 
western Machine Co. Detroit, Mich. 

Special machinery accurately built. Screw 
machine and turret lathe work solicited 
Robert J. Emory & Co., Newark, N. J. 


Wanted—Energetic steel or machiner) 
salesman as manufacturing partner in cen 
tral States. Box 497, AMERICAN MACHINIS™ 


Special machines designed and built; du 
plicate parts, model or experimental work 
Mantle, Park ave. and 129th St., New York 


Expert instructor, wants limited number 
of students in mechanical drawing, by mail 
For particulars address Box 85, Annapolis 
Md. 


Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


For Minneapolis and St. Paul territory 
manufacturer's agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can sell it if its “right.” Roy Ma 
chinery Co., Minneapolis, Minn. 


Apprentices and others wanting to pass 
examinations as licensed engineers need Tul 
ley’s Handbook on Engineering. A library 
in one volume of 1000 pages, $3.50. Hill 
Publishing Co., 505 Pearl St., New York. 


A large English firm of machine-tool im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACH. 


Investments that pay, the books that give 
you more knowledge than your job requires; 
we can tell you the ones you need if you tell 
us your specialty; send for our 168-page cat 
sing. Hill Publishing Co., 505 Pear! St., 


machinery built to order and by contract 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma 
chine work, tools, dies, ete. Blair Tool 
and Machine Works, West and Morris Sts 
New York City. 

Wanted—High-grade machine work, espe 
cially for screw machines and turret lathes 
We can refer to a very well known line o 
high-grade tools now on the market to de 
monstrate that we are able to do the highest 
grade of interchangeable work. Box 386, 
AMERICAN MACHINIST. 


Arrange with us to do your manufactur 
ing; we are thoroughly equipped for al! 
class of machine work, including screw ma 
chines and punch parts, tools, jigs, etc.; we 
design and build special and experimenta! 
machinery, also automobile and marine gaso 
lene engines. Forest City Specialty Manufac 
turing Co., of Rockford, Ill. 


In evenings, invent for profit; might ex 
pect mere lawyer to write articles for AMER! 
CAN MACHINIST, as to win saleable patents on 
machines ; no Patent Office Examiner nor other 
attorney is member both A. 8S. M. E., and 
A. I. E. E.; mail invention for free advice, 
estimate and pamphlet. E. P. Thompson, 
M. E., Registered Patent Attorney, 53 Morn 
ingside Ave., West, or 39 Cortlandt St., New 
York. 
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Situations Wanted 


Classification indicates present address o/ 
advertiser, nothing else. 


COLORADO 


Intelligent and experienced young ma! 
with knowledge electricity, mechanics an‘ 
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ccounting; successful record as cost clerk, 
actory accountant, salesman, branch office 
nanager, sales manager with high-grade ma- 
hinery houses; now employed in the West; 
seeks executive position with young and 
vigorous manufacturing company located in 
the East; wants part salary, part interest in 
the business. Address, with details “B,” Box 
184, AMERICAN MACHINIST 


ILLINOIS 


Foreman toolmaker with an extensive ex 
erience at designing and constructing special 
vachinery and tools for manufacturing pur 
poses. Address “‘Reliable,”” AMER. MACHINIST 

A first-class up-to-date toolmaker with 15 
ears’ experience on tools and tool designing, 
lesires position of trust; 3 years’ in charge 

toolroom ; first-class references. Box 522, 
AMERICAN MACHINIST. 

Position wanted as foreman by A-1 ma- 
chinist and toolmaker, technical educated, 
30 years old; designer of special machines, 
tools, dies and fixtures for cheap and ac- 
curate production; first-class references. Box 
514, AMERICAN MACHINIST 


MASSACHUSETTS 


Assistant superintendent wants position 
with growing concern; designer of special 
machinery, jigs, tools; a cost reducer and 
systematizer; salary $30. Box 511, Am. M. 


MICHIGAN 
Foreman screw machine department; 30, 
married; desires change; thoroughly up to 
date on Jones & Lamson and Warner & 
Swasey turret lathes; 11 years’ experience 
on electrical, automobile, etc. work; 3 years 
in charge; not afraid to take off coat and 
hustle; will go anywhere, South or Middle 
West preferred. Address Box 512, Am. M. 
NEW JERSEY 
Automatic and special machinery designer ; 
age 36; 20 years’ shop and drafting room 
experience; first-class ability; salary $2000; 
at liberty Dec. 1. Box 489, AMER. Macu 


NEW YORK 

Mechanical draftsman wishes position. Ad 
dress Box 517, AMERICAN MACHINIST. 

A thorough mechanic, possessing good 
business ability, is desirous of representing 
manufacturing concern or taking charge in 
factory; age 29. Box 524, AMER MACH. 

First-class designer of steam engines, ma- 
rine and stationary, blowing engines, air 
compressors and general plans; desires posi- 
tion; ten years’ experience; first class refer- 
ences. Box 520, AMERICAN MACHINIST. 

Experienced designer of special automatic 
machinery, tools, dies, jigs and fixture for 
cheap and accurate production, desires to 
change; 32 years of age; executive ability ; 
“best of references. Box 523, AMER. MACH. 

American, mechanical engineer, twenty- 
nine, seven years’ experience on machine 
tools and hoisting machinery, wishes to 
change; location preferred, New York or 
Pennsylvania. Box 481, AMER. MACHINIST. 

Man of ability, with technical training and 
experience in mechanical, electrical and com- 
mereial work, wishes permanent connection 
with reputable concern in New York City; en- 
gineering or executive position. Box 479, 
AMERICAN MACHINIST. 

Machinist and toolmaker, expert in all 
mechanical branches; 16 years’ experience, 
5 years’ foremanship experience, inventive, 
special labor saving devices, etc.; wants re- 
sponsible position; highest references. Box 
513, AMERICAN MACHINIST. 

Position wanted as superintendent or head 
foreman by technical and practical man; 35 
years of age; expert mechanic, designer of 
special machinery and tools, dies, jigs and 
fixtures for cheap and accurate production. 
Address “H. K.,"” AMERICAN MACHINIST. 

Mechanical engineer; member A. S. M. E.; 
varied experience; general manager of ma- 
chine, foundry and forging works for many 
vears: would consider a proposition to rep- 
resent any good line in New York City either 
with or without investment; principals only. 
Address “Mechanical,” Box 501, AM. Mac8. 

Position as assistant superintendent or 
echanical engineer; up to date on modern 
roduction, special and standard machine 
tool design; 34 years of age (married) ; 
technical education; 15 years’ shop, design- 
ing and commercial experience; executive 
ibility, desires. to change, highest reference. 
Box 505, AMERICAN MACHINIST. 

Machinery salesman or local exclusive rep- 
resentative, special and standard tools, tech- 
eal education, creative and executive abil- 
vy: 15 years’ shop and designing ex eri- 
nee, including five years traveling In New 
England States, New York and Pennsyl- 
inia: desires change; open for engagement 
lan. 1: 34 years of age, married; highest 
ference. Box 506, AMERICAN MACHINIST. 


AMERICAN MACHINIST 


PENNSYLVANIA 
Production engineer; specialty organiza 
tion; modérn cost accounting; jig and fix 
ture design; desires change; highest refer 
ences. Address “Cost Reducer,””’ AMER. Macu. 
Designer with practical machine shop ex 
perience, familiar with paper bag, envelope 
and other automatic machinery; good execu 
tive ability; salary $2400; at present super 
intendent of shops. Box 515, AmMeR. Macu. 
Wanted—Position as plant engineer, or as 
designer of special machinery tor reducing 
cost of production, familiar with steam and 
gas engines and medium automatic machin 
ery; al present superintendent of shops; sa 
ary $2400. Box 516, AMER. MACHINIST. 
RHODE ISLAND 
Draftsman of several years’ experience 
wishes position. Box 504, AMER. MacH 
Draftsman, 27, wants position; wide ex 
perience on automatic and special ma 
chinery, tools, etc.; 4 years shop and 
foundry, 7 years draftine; excellent ref- 
erences. Box 498, AMERICAN MACHINIST. 
Draftsman now employed with ten years 
experience in shop, as toolmaker, three as 
foreman, and six years designing high-class 
tools, special and automatic machinery, de- 
sires change; competent to take charge. Box 
O10, AMERICAN MACHINIST. 
WISCONSIN 
Mechanical and electrical engineer, fa- 
miliar with electric crane design, desires 
change, experienced in sales and executive 
branches, capable of filling position of chief 
or managing engineer. Box 502, AM. Macu. 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Wanted—First-class all-around 
for new and genera! repair work. 
Machine Co., Vanbury, Conn. 

Wanted—Machinists; one Jones & Lamson 
screw machine operator, two boring mill, 
two planer hands and two fitters; steady 
work and good wages to first-class men. 
Farrel boundry & Machine Co., Ansonia, Ct. 

Wanted—First-class automatic screw ma- 
chine operator; one who understands the 
liartford horizontal turret preferred; also 
man to take charge of a mixed line of hand 
machines. Address The Standard Mfg. Co., 
Bridgeport, Conn. 

Wanted—Machinist and toolmaker  thor- 
oughly grounded in mechanical principles, 
for hght experimental work; one expert to 
set up hand screw machines; several sub- 
foremen on milling machines, drill presses 
and gear cutters. Box 519, AMER. Macu. 


machinist 
The New 


ILLINOIS 


Wanted—Machine tool salesman acquainted 
with Wisconsin, Indiana and Illinois terri 
tory, to handle metal working machine for 
an eastern concern. Address up to Oct. 22, 
“M. A. C.,” Great Northern Hotel, Chicago, 
Ill. 

INDIANA 
First-class blacksmiths in wagon 
department; give experience and wages 
wanted, with application. Address Supt. 
Wagon Dept., Studebaker Bros. Mfg. Co., 
South Bend, Ind. 

Wanted—First-class foreman thoroughly 
versed on die and machine work, such as 
bulldozers, drop and trip hammers, punch, 
shear and trimming machines of all kinds, 
also forging machines, to forge and shape 
irons for farm wagon gears; state age and 
experience. Address Supt. Wagon Dept., 
Studebaker Bros. Mfg. Co., South Bend, Ind. 

KENTUCKY 

Wanted—Business manager for machine 
shop, representing an investment of $100,000 
in a city of 175,000 inhabitants, located in 
Ohio; desire man who can invest $10,000. 
Address, with references, “Manager,” Box 
442, AMERICAN MACHINIST. 

NEW JERSEY 

Wanted—aAn assistant mechanical engineer 
for a large textile plant; technical graduate 
with shop experience, preferred ; age 25 to 
30; good salary to the right man. ox 474, 
AMERICAN MACHINIST. 

Wanted—Foreman for polishing and plat- 
ing department; must be thoroughly experi- 
enced in the handling of nickel, brass and 
copper solutions, familiar with oxidizing in 
its various branches, have good executive 
ability, and fully competent to handle help ; 
applicants should furnish references, and 
state salary expected. Address Box 518, 
AMERICAN MACHINIST. 

NEW YORK 


Cost clerk wanted in typewriter factory ; 


Wanted 
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must have experience and good record in this 
line. Box 507, AMERICAN MACHINIST. 
Wanted—Twe first-class wood pattern 
makers; good wages to the right men. Ap 
ply to Clark Bros. Co., Belmont, N. Y. 
Salesman who has worked in machine shop 
to sell a tool of merit required in all ma 
chine shops excellent opportunity for a 
hustier; state age, experience and salary 
expected Sox 521, AMERICAN MACHINIS1 
Wanted—-In the east a young man having 
a technical education and at least three 
years’ practical experience in a good machine 
shop: some experience in selling would be an 
advantage; must be of good character and 
habits, straightforward in his dealings and 
ambitious to establish himself permanently ; 
no application will receive consideration un 
less by hand written letter giving age, full 
name and home address, present place of 
employment, details of school and shop ex 
perience; a reasonable salary, permanent 
position and good prospects for the right 
man All communications will be treated 
with strict confidence. Box 503, Am. Macu 


OHIO 


Wanted—Draftsman, experienced on heavy 
machine tools, particularly boring mills above 
six feet; give experiences and salary wanted. 
Box 384, AMERICAN MACHINIST 

Wanted—First-class pattern shop foreman, 
on heavy machine work; must be good ex 
ecutive; give age, experience, references and 
salary expected Box 508, AMER. MACH. 

Wanted—First-class foundry superinten 
dent for machine molding grey iron foundry 
of 50 tons capacity; the foundry is equipped 
in a strictly up-to-date manner; no hand 
molding; only green men employed; appli- 
cant must be strictly temperate in habits, 
of good character, aggressive and must pos- 
sess an abundance of executive ability; full 
knowledge of all molding machines and best 
application of patterns ts absolutely neces 
sary; give full particulars and references: 
no cheap man need apply. Box 376, Am. M 

PENNSYLVANIA 


Wanted—An experienced molder, familiar 
with cylinder work; give full details of ex 
perience and wages. The Shepherd Engin- 
eering Co., Williamsport, Pa. 

Wanted—Energetic young machinery sales 
man with $5000,or more, to take interest in 
A-1 specialty; can be handled as side line. 
Box 509, AMERICAN MACHINIST. 

Wanted—Mechanical draftsman, experi 
enced in engine and generator work; one 
preferred who has had some experience in 
testing. Apply to Ridgway Dynamo and En 
gine Company, Ridgway, Pa 

On account of increased business we are 
constantly in need of high-grade planer, 
lathe and boring mill hands; also competent 
erectors; no labor troubles The Blaisd ‘! 
Machinery Co., Bradford, Pa. 

We are increasing our capacity and invite 
applications from all classes of strictly first- 
class machinists; steady work, good wages, 
open shop, nine-hour day; no labor troubles. 
Riverside Engine Company, Oil City, Pa. 

Wanted—Foreman machinist as partner 
in prosperous Pittsburg jobbing shop; dies, 
stamping and special machinery; good man 
given chance to work for me few months be 
fore investing; splendid opportunity for right 
man Box 475, AMERICAN MACHINIST. 


Wanted—A first-class man as general fore- 
man of brass department, manufacturing a 
general line of steam cocks, such as brass 
globe and angle valves, gate valves, steam 
cécks, ete., works located Western Pennsyl- 
vania; state age and experience. Box 476, 
AMERICAN MACHINIST 

RHODE ISLAND 

We are continually adding to our force ex- 
perienced toolmakers, machinists and drafts- 
men on special tools, fixtures and models for 
light, high-grade machinery; good wages and 
steady employment. Apply to Taft-Pierce 
Mfg. Co., Woonsocket, gt A 

FOREIGN 

Master mechanic; Swede; practical and 
thoroughly acquainted with modern machine 
shop practice and experienced in handling 
men, wanted at once for new shop in 
Sweden: one with experience from locomo- 
tive and iron works preferred; good chance 
for the right man; none but an energetic and 
fully competent man need apply. “Practi- 
cal,” AMERICAN MACHINIST. 


For Sale 


For Sale—Foundry, wood and iron ma- 
chine shop. Box 74, Albion, N. Y. 

Nearly new bench lathe and tools. A. F. 
Wisner, 119 N. Norwood ave., Buffalo, N. Y. 
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For Sale—Two large Garvin hub machines 
for forming heavy work; will sell cheap. 
Schacht Mfg. Co., Cincinnati, O. 

Machine shop for sale; $300C a year, 
owner died: big sacrifice for cash. Address 
Box 112, Georgetown, Colo. 

For Sale—The valuable patents, stock, 
tools, equipment and good will of an es- 
tablished machinery business situated at 
Hartford, Conn. Address “Value,” AM M. 


AMERICAN MACHINIST 


For Sale—-Ten volume library, covering 
completely the work of the engineer and ma- 
chinist; good as new; cost $50; will sell for 
$15. Address “T. M. T.,”’ Box 425, Chicago. 

For Sale—Cyclopedia for modern shop prac 
tice, four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6. Address “L. N. O.,” Box 425, Chi- 
cago, Ill. ° 

Steam engine for sale; 250 h.p. Greene auto- 
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matic cut-off, double-crank, non condensing 
horizontal engine, size 16 inches by 42 inches 
two cylinders, with band fly-wheel 14 ft. by 
31 in., speed 75 r.p.m.; built by F. C. & A .|} 
Rowland, New Haven, Conn.; this engine 
in excellent condition, and has been in reg 
ular service in our factory for several years 
being displaced by electric equipment in th: 
enlargement of our plant; it may be see: 
running until Oct 5, its use being discon 
tinued after that date. Winchester Repeat 
ing Arms Co., New Haven, Conn. 
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Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Casboqundems Co., Niagara Falls, 


Wheel Co., Cort- 
Whee! 


Cortland Cor. 
land, N. Y. 
Monarch Emery & Cor. 
Co., Camden, N. J. 
Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 
Safety Emery Wheel Co., Spring- 


field, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Aftercoolers, Air 

Globe Machine & Stamping Co., 
Cleveland, O. 

Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 

Alundum 

See Grinding Wheels. 

Arbor Presses 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. B., Boston, Mass. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 

Walker, N. U., Boston, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 
Butterfield & Co., 


Cleveland Twist Drill Co., Cleve- 
land, Ohio. 


Cochrane-Bly Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Skinner Chuck Co., New Britain, 


Conn. 

Union Twist Drill Co., Athol, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arches, Boiler Door 

McLeod & Henry Co., Troy, N. Y. 

Architects 


Dodge & Day, Philadelphia, Pa. 
Seaver, John W., Cleveland, O. 


Barrels, Steel 
Covstens Wire Spring Co., Cleve- 


rby Line, Vt. 


iand, ° 
o- Metallic Mfg. Co., Aurora, 
ll. 


Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I 
( re gr Twist Drill Co., Cleve- 
an ‘ 
mes Ragingering Works, Chas. 
; Chicago, Ill 
\ thews, —. ~ Kansas City, Mo. 


Niles-Bement-Pond Co., New York. 
I — Tool & Supply Co., New 
ork. 
lerwood & Co., H. B., Phila- 
elphia, Pa. 


Bearings, Ball and Roller 


I on Gear Works, Norfolk 
owns, Mass. 
tt Roller Bearing Co., Llar- 
son, N. J. 





Bearings, Ball and Roller 
—Continued. 
Standard’ Roller 
Philadelphia, Pa. 
Belt Dressing 
Cage Gerieee Mfg. Co., 


Bearing Co., 


Buffalo, 
Dixon Crucible Co., Joseph, Jer- 


sey Ci.y, N. J. 
Rhoads & Sons, J. B., Phila., Pa. 


Shultz Belung Co., St. Louis, Mo. 
Belt Filler 


Rhoads & Sons, J. B., Phiia., ia. 
7 & Co. Chas. A. New 


ork 
Shales Beiting Co., St. Louis, Mo. 


Belt Lacing Machine 

Birdsboro Steel Foundry & Mach. 
Co., Birdsburo, Pa. 

Belt Shifters 

The L. & D. Co., Boston, Mass. 


Belting, Leather 

Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. B., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Benches, Work 
Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 

Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Cv., New 1ork. 

Watson-Stillman Co., New York. 

Bending Machinery, Plate 

Niles-Bement-Poad Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phiia- 
deiphia, Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Bending Machinery, Power 


Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 
—— & Plummer, Worcester, 


Long 7 Allstatter Co., Hamilton, 


New York. 
I’btla- 


Niles- Bement-Pond Co., 

Sellers & Co., Inc., Wm., 
delphia, Pa. 

Bending Tools, Hand 

Wallace Supply Co., Chicago, Il. 

Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Cv.. Chi- 
cago, Ill. 

Blocks, Chains 

See Hoists, Hand 


Blocks, Die 


Nichoison & Co., W. H., Wilkes- 
Barre, Pa. 
Witteman Co., A. P., Phila., Pa. 


Blowers 

American Gas Furnace Co., New 
York. are 

Buffalo Ferge Co., Buffalo. N. Y. 


Chicago Flexible Shaft o., Chi- 
cago, 21) 

General Blectric Co., New “ork. 

Niles-Bement-Pond Co., New York. 

—— Tool & Supply Co., New 
York 


Roth Brothers & Co., Chicago, !! 





Blowers —Continued. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 


General Electric Co., New York. 


Keuffel & Esser Co., New York. 
Blue Print Paper 
Keuffel & Esser Co., New York. 


Boilers 
Struthers-Wells Co., 
Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 
Acme Machry. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 
Mass. 
Brown Co., H. B., 
ton, Conn 
Davis Machine Co. W. Ps 
Rochester, } : 
Foote-Burt Co., 


Warren, Pa. 


East Hamp- 


| # 
Cleveland, O. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 
Pa. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 


National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Northern fPlectrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., 
York. 

Sellers & Co., Phila- 
deiphia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Bolt Heads 

Lang Co., G. R., Meadville, Pa. 

Bolts, Coupling 

Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., 
land, O. 

Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 


American School of Correspond- 
ence, Chicago, III. 
Henley Pub. Co., N. W., 


New 


Inc., Wm., 


Cleve- 


New 


York. 
Hill Publishing Co., New York. 
Boosters 


naghe Electric Co., Erie, Pa 
> & C Electric Co., New York. 
Crocker - Wheeler Co., Ampere, 
General Electric Co., New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 


Ridgway Dynamo & Engine (Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Ww engnease Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock 
ford, Ill. 
Beaman & Smith Co., Prov., R. I. 


Betts Mach. Co., 

Binsse Mach. Co. 

Boynton & 
Mass. 

Detrick & Harvey Mach. €o., Wil- 
mington, Del. 


Ww ilmington, Del. 
Newark, N. J. 
Plummer, Worcester, 





Boring and Drilling Ma- 
chines, Horizontal—0Cont. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 


Mass 

Lucas Mach. Tool Co., Cleveland, 
Ohlo. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 


ery Co., Cleveland, O 
Newton Mach. Tool Works, Pblia- 
deiphia, Pa 


Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Phila 


delphia, Pa 
Vandyck Churchill Co., New York. 
Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O 

Baush Mach. Tool Co., 
field, Mass. 

Betts Mach. Co., 


Spring- 
Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
sort, Conn. 
Colburn Mach. Too! Co., Frank- 


lin, Ta. 
Gisholt Mach. Co., Madison, Wis. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 


Poole Co., J. Morton, Wilmington, 


Del. 

Prentiss Tool & Supply Co., New 
York. 

Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 


Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 
Vandyck Churchill Co., New York. 


Boring Tools 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Carr Bros., Syracuse, N. Y. 

Fairbanks Co., Springfield, O. 

Boxes, Tote 

Cleveland Wire Spring Co., 
land, O 

ae Metallic Mfg. Co., Aurora, 


Cleve 


Brackets, Lamp 


Standard Welding Co., 
Ohlo. 


Cleveland, 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, 


Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 

ass. 

Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, Ill 

Hammacher, Schlemmer & Co., 
New York 
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Cabinet, Tool—Continued. Chucking Machines—Cont. Coils Countershafts, Friction 
Aurora, | Brown & Sharpe Mfg. Co., Provi-| Standard Welding Co., Cleveland, | Evans Friction Cone Co., Newtor 
Be hio Centre, Mass. 


Lyon Metallic Mfg. Co., 
Ill 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Ledford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., Providence, 
R. 1. 

Starrett Co., L. S., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 


See Grinding Wheels. 

Case-Hardening 

Rogers & Hubbard Co., 
town, Conn. 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Castings, Brass and Bronze 

Lumen Bearing Co., Buffalo, N. Y. 

Rowell Co., W. G., Bridgeport, Ct. 

Castings, Die Molded 


Freakite _ Mfg. Co. H. H.. 
cuse, N. 
Berry & Parker, Erie, Pa. 


Castings, Iron 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Ta 
Carr & Co., Stuart R., 

Md 


Middle- 


Syra- 


Baltimore, 


Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co. An- 
sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 

Manufacturers Fdry. Co., Water- 
bury, Conn. 

Poole Co., J. Morton, Wilming- 
ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 


Birdsboro, Pa. 
Laird & Co., New York. 
St. Louls, 


Co., 
Cammel, 
Curtis & Co. Mfg. Co., 


Mo. 
Farrel Fdry. & Mach. Co., Anso- 


nia, Conn 
Kent & Co., Edwin R., Chicago, 
l 
Ches- 


a. Steel Casting Co., 

Witteman & Co., A. Ps Phila., Pa. 

Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 


Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Niles-Bement-Pond Co., New York. 

Pratt = Whitney Co., Hartford, 
Con 

Prentiss Tool & Supply Co., New 


Y 
Whiton Mach. Co., 


D .E., New 
London, Conn. 
Centers, Planer 
Bartlett, E. E., Boston, Mass. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain F Mfg. Co., In- 
dianapolis, Ind 

Link- Belt Co , Philadelphia, Pa. 

Morse Chain’ Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, ct. 

Chisels, Cold 

Egpmacher, Schlemmer & Co., 
New Yo 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Chucking Machines 

American Tool Wks. Co. 

Bardons & Oliver, Cleveland. < 





dence, R 

Cleveland © me Machine Co., 
Cleveland, 

Gisholt a, Co . Madison, Wis. 
LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., 

Ohio. 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Cleveland, 


Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 


Brown & Co., R. H., New Haven, 


Cleveland Twist Drill Co., Cleve- 
land, O. 


Cushman Chuck Co., Hartford, 
Conn. 

4 - Pratt Co., Greenfield, 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Horton & Son Co., B., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 


New Bedford, Maas. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co. D. B., New 
London, Conn. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Chucks, Lathe 

Cupnes Chuck Co., Hartford, 
“onn 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
llaven. Conn. 

Horton & Son Co., E., Windsor 


Locks, Conn. 
Niles-Bement-lond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Union Mfg. Co., New Britain, Ct. 
Whiton Mach. Co. D. EB., New 
London, Conn. 


Chucks, Planer 


Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

a Chuck Co., New Britain, 
‘onn. 


Chucks, Split 


Hlardinge Bros., Chicago, Ill. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 


N. J. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Clamps 

7 & Spencer Co., Hartford, 
onn 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 


Conn. 
Starrett Co., L. S., Athol, 


Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, I 

Cowanesque Valley Iron Wks., 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson — Co., Carlyle, Hart- 
ford, Con 

Link-Belt ‘Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa 


Clatches, Magnetic 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 


Mass. 





O 


Collets and Attachments, 
Spring 

Adjustable Collet Co., Cleveland, 
Onio. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Compressors, Air 

Blaisdell Machinery Co., 
ford, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
New York. 

Cees & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. 
Independent Pneu. Tool Co., Chi- 


cago, Ill. 
Ingersoll-Rand Co., New York. 


Sampson & Co., Geo. H., Boston, 


Mass. 

Spacke Machine Co., F. W., 
dianapolis, Ind. 

Compressors, Gas 


Ingersoll-Rand Co., New York. 


Conduit, Interior 
Sprague Electric Co., New York. 


Cones, Friction 

Evans Friction Cone Co., 
ton Centre, Mass. 

Connecting Rodsand Straps 


Brad- 


In- 


New- 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, P 


a. 
Tindel-Morris Co., Eddystone, Pa. 


Contract Work 


Bipochare Mach. Co., Cambridge, 

a 

Brunswick Refrigerating Co., New 
Brunswick, J. 

& Whitlock, 


Seymour Newark, 


N. J. 
Turner Mach. Co., Danbury, Ct. 


Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Coons - Wheeler Co., Ampere, 

Electric Controller & Supply Co., 
Cleveland, O. 

General , meets Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 
Coping Machines 

= & Allstatter Co., Hamilton, 


Niles-Bement-Pond Co., New York. 


Corundum 
See Grinding Wheels. 


Cotters 
ae a Collet Co., Cleveland, 


a —aieane Drill Co., Cleve- 
land, Ob 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Whitman & Barnes Mfg. Co., Chi - 
cago, Ill. 

Counterbores 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 


Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 
Countershafts F 
Almond Mfg. Co., T. R., Brook- 


yn, N. Y. 

Coates od Mfg. Co., Worces- 
ter, 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Moss Wrench Co., Central 


Falls, R. I. 
“~— Grinding Co., Worcester, 
ass. 
Smith Countershaft Co., Boston, 
Mass. 





Wilmarth & Morman Co., Gran 
Rapids, Mich. 

Countershafts, Speed 
Changirg 

Evans Friction Cone Co., Newtor 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis 

Counting and Printing 
Wheels 

Franklin “- Co., H. H., Syra 
cuse, N. 

Couplers, Ginn 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 
atone ep Co., T. R., Brook 


Calivell ry Son Co., H. W., Chi 
cago, Ill. 

Chisholm & Moore Mfg. Co., Cleve 
land, O. 

Davis age _ Co. ww «€©*P. 
Rochester, N. 

Electric ARR & Supply Co 
Cleveland, O. 

Link-Belt Co., Phiedsiph Pa 

Nicholson & Co., W. H., Wilkes 
Barre, Pa. 


Niles-Bement-Pond Co., New York 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

ome rd Gayge Steel Co., Beaver 
Falls, Pa. 

Wood’s Sons Co., T. B., Cham 
bersburg, Pa. 

Crane Pullers 

Walker, N, U., Boston, Mass. 

Cranes 


Box & Co., Alfred, Phila., Pa. 
Brown Hoisting Mach. Co., Cleve 
land, O 


Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 
cago, 2 

Chisholm & Moore Mfg. Co., 


Cleveland, O. 

Cleveland Crane & Car Co., Wick 
liffe, O. 

Comat Forgings Co., Oakmont, 


Curtis & Co. Mfg. Co., St. Louis, 
Franklin Portable Crane & Hoist 


Co., Franklin, Pa. 

General Il’neumatic Too! Co., Mon- 
tour Falls, N. Y. 

Maris Bros., a Pa. 


Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co. -. New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, 


Pawling & Harnischfeger, Mil: 
waukee, Wis. 
Sellers & Co., Inc., Wm., Phila 


delphia, Pa. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Vandyck C jurenill Co., New York 
Yale Towne Mfg. Co., New 
York. 
Crank Pin Turning Machines 


Niles-Bement-Pond Co., New York 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Bethle 


hem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Crucibles 

Dixon Crucible eae Joseph, Jer- 
sey City, N. 

Obermayer Co., 73, Cincinnati, 

Crushers 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 

Cupolas, and Ladies, Foun- 
dry 

Obermayer Co., &., Gomanee. 0. 

Paxson Co., 4 

Stevens, F. B., Detroit. “ich. 

Cups and Covers, Oil 

Bay State saaaping Works, Wer- 


Elliott Chemical Works, Newton, 


ass. 
Lankenheimer Co., Cincinnati, 0. 
Williams Valve €o., D. £., Cia 


cinnati, O. 
Winkley ‘Co., Detroit, Mich. 
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“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
She Woodruff Patent System of Keying 






































The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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Cups, Grease 

Lunkenheimer Co., 

Williams Valve Co., D. 
cinnati, O. 


Cincinnati, O. 
T., Cin- 


Cutters, Milling 

Adams Co., Dubuque, Iowa. 
Baldwin Steel Co., New York. 
Becker-Brainard Milling Machine 


Co., Hyde Park, Mass. 

Brown & anaee Mfg. Co., Provl- 
dence, I. 

Gnas Twist Drill Co., Cleve- 


land, 
Hardinge Bros., Chicago, Ill. 
oy & | an Mfg. Co., New- 
Ingersoll 9 “sililing Mach. Co., Rock- 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Nash Company, Geo., New York. 
“2 & Whitney Co., Hartford, 
Rogers Works, J Jno. M., Glouces- 


ter City 
Standard "rool -. Cleveland, O. 
Co., Athol, 


Union Twist Drill 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 
we Bros. Tool Co., Chi- 


ca 
& Keeler Mfg. Co., Ed- 


Bignali 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 


Davis Machine Co, W. P., 
Rochester, N. Y. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
<r Tool & Supply Co., New 
ork, 
Schmitz, August, Dusseldorf, Ger- 
many 
Tindel- Morris Co., Eddystone, Pa. 
Vandyck Churchill Co.,. New York. 


Cuatting-off Tools 


Asmotrens Bros. Tool Co., Chi- 
cago, ' 

— ‘ Spencer Co., Hartford, 

Cleveland Twist Drill Co., Cleve- 


land, Ohio. 
Fairbanks Co., Springfield, O. 
ne, Machine Works, Fitch- 


burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn 


Western Tool & Mf Co., Sprin 
field, O. - —— 


Diamond Tools 


American Emery Wheel Co., Prov- 
idence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 

a Emery Wheel Co., Spring- 
eid, 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklwn. N. Y. 

Ferracute Mach. Co., Bridgeton, 


Globe Machine 2 Stamping Co., 
Cleveland, Ohio. 


Kent & Co., Edw. R., Chicago, Il. 

Mossberg Wrench Co., entra! 
Falls, R. I. 

Risdon Tool Works, Waterbury, 
Conn. 

Dies, Sab-Preas 

Risdon Tool Works, Waterbury, 


Conn. 
ee 2 Chace Mfg. Co., Newark, 
Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Foote-Burt Co., Cleveland, O. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 


Modern Tool Co., Erie, Pa. 
Pratt & Whitney Co., Hartford. 
Conn. 





Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

——— Drawing Table Co., To- 
edo. . 

Keuffel & Esser Co., New York. 

Mittineague Paper Co., Mittin- 
eague, Mass. 


Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 


Keuffel & Esser Co., New York. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

——- Supply Co., Scranton, 
a. 


‘Drafting Machines 


Universal Drafting Mach. Co., 


Cleveland, O. 
Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
——— & Plummer, Worcester, 


Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
onn. 

Prentice Bros. Co., Worcester, 


ass. 
Slate Machine Co., Dwight, Hart- 
ford, Conn 


Sloan & Chace Mfg. Co., Newark, 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 
Dallett Co., Thos. H., Phila., Pa. 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Boynton & Plummer, Worcester, 
ass. 


Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, , 

Clark, Jr., Elec. vco., Inc., Jas., 
Louisville, Ky. 

Dallett Co., Thos. H., Phila., Pa. 


Independent Pneumatic Tool Co., 
Chicago, Il. 


Drilling Machines, Maltiple 
Spindle 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, ass 

Bickford Drill & Tool Co., Cin- 
cinnati, 

The, Cleveland, 


~~ Burt Co., 
Fosdick Mach. Tool Co., Cin., O. 


Hardinge Bros., Chicago, Iu. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Too! Works, Phila- 


deiphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Go., Inc., Wm., Phila- 


delphia, Pa. 
Slate Machine Co., Dwight, Hart- 


ford, Conn. 
Taylor & Fenn Co., Hartford, Ct. 


Drilling Machines, Port- 
able 

Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr.. Elec. Co., Inc., James. 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mach. Co.. Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


U. 8S. Electrical Tool Co., Cincin- 
nati, O. 





Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 


field, O. 
Bickford Drill & Tool Co., Cin- 
cinnati, 
Dreses Mach. Tool Co., Cin., O. 
Fitchburg Machine Works, Fitch- 
burg, ass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. aa Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O. 


Harrington, ay Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 


Morris Foundry Co., Jno. B., Chi- 
cinnati, O. 

Mueller Mach. Tool Co., Cin.. 0. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York 


rk. 

Sellers S Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck “Churchill Co., 3 bs 3 

Wormer Mchy. Co., ec. De- 


troit, Mich. 


Drilling Machines, 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barhes Co., B. F., Rockford, II. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 


Turret 


Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, 

Clark Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 

Davis Machine Co, W. P., 


Rochester, N. Y. 

Fosdick Mach. Tool Co., Cin. 

Foote-Burt Co., Cleveland, he 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son « Co., Edwin, 
Philadel hia, Pa. 

Henry & —— Mfg. Co., Hart- 
ford, 

Hill, Clarke: & Co.,s Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Il. 


Kern Machine Tool Co., Cincin- 
nati, O. 

Knight nupehey. ox ¥. &B 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rock- 


ford, Ill. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


ae «4 Haven Mfg. Co., New Haven, 

onn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Peeptics Tool & Supply Co., New 
ork. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Ginn - Chace Mfg. Co., Newark, 

mt, & Fenn Co., Hartford, 
Conn 


Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co.. Hartford, Ct. 

Wiley & Russell Mfg. Co.. Green- 
field, Mass. 


Wormer Mchry. Co., C. C., De- 
troit, Mich. 

Drills, Center 

Cleveland Twist Drill Co., Cleve- 
land. Ohio 


Morse Twist Drill & Machine Co., 
New Bedford. Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Too! Co., Cleveland, O. 

Drills, Hand 

Cincinnati Electrical Tool Co., 
Cincinnati. oO. 

Clark, Jr.. Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 





Drills, Hand—Continued. 

Dallett Co., Thos. H., Phila., Ps 

Hisey- Wolf Mach. Co., Cincin., 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New Yor! 

U. 8. Electrical Tool Co., Ctl 
cinnati, 


Drills, Pneumatic 
Clayton Air Compressor 
Pa 
Mon 
tour Falls, N. Y. 
Niles-Bement-Pond Co., 
Prentiss Tool & Supply Co., New 
Tool Co., Chi- 
cago, Ill. 
Elec. Co., Inc., James, 
y- 
Cleveland Twist Drill Co., Cleve 


Chicago Pneumatic Tool Co., Ch! 
cago. Ill. 
Chisholm & Moore Mfg. Co 
Cleveland, 
Works 
ew York. 
Dallett Co., Thos. H., Phila. 
General Pneumatic Tool Co., 
Independent Pneu. Tool Co., Chi 
cago, Ill. 
Ingersoll-Rand Co., New York. 
New York 
Drills, Rail 
Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York 
York. 
Standard Tool Co., Cleveland, ( 
Drills, Ratchet 
Armstrong Bros. 
— & Spencer Co., Hartford 
Clark, Jr., 
Louisville, K 
land. Ohio. 
Hisey-Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, N. Y. 


Parker Co., bas., Meriden, Conn. 
— & Whitney Co., Hartford 
onn. 


Rogers Works, John M., Glouces- 
ter City, N. J. 
Standard Tool Co., Cleveland, 0. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 
Drill Speeder 
Providence, 


Graham Mfg. Co., 
R. I. 


Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 


Burke Electric Co., Erle, Pa. 
C & C Electric Co., New York. 
Co., Ampere, 


New York. 


Crocker - Wheeler 


General Electric Co., 


Jantz & Leist Elec. Co., Cin., O 


Northern Elec. Mfg. Co., Madi 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
son, Wis. 


Roth Bros. & Co., Chicago, III. 

Sprague Electric Co., New York. 

Sturtevant Co., B .F., Hyde Park, 
Mass. 

Triumph Blectric Co, Costa, 0. 


Westinghouse Elec Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Crocker-Wheeler Co., Ampere, N. J 
Electric Controller & Supply Co., 

Cleveland, O. 
General Electric Co., 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madi 

son, Wis. 

Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Electric ‘Co., Cincin., O 
7 Elec. Mfg. Co., St. Louls, 


New York. 


Weston Elec. Instrument Co., 
Newark, N. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisvile, Ky. 

Crescent Forgings Co., Oakmont, 
Pa. 


Electric Controller & Supply Co., 
Cleveland, 
Hisey-Wolf Mach. Co., Cincin., O 


Lincoln Motor Wks. Co., Cleve 
land, O. 
Roth Bros. & Co., Chicago, III. 


U. 8. Hlectrical Tool Co., Cincin- 
nati, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I., U. S. A. 


No. 2 Wire Feed Screw Machine 





CAPACITY: Hole through spindle, 1 5/16"; through 
largest collet, 7/8". Length that can be turned, 4". 
Swing over bed, 12 1/2"; over cross slide, 5". 


The chief characteristic of this machine is the many features 
that save time in setting up and operating it. Independent 
stops are provided for quickly setting the tools in the turret. 
Scale on feed lever facilitates setting machine. Tool posts can 
be adjusted quickly. Cross slide can be operated by either 
screw or rack feed. Operation of chuck rapid and accurate 
by means of a lever on side of machine. 


Circular sent to any address describing 
the machine in detail, 





























AMERICAN 


MACHINIST 


October 17, 1907 





46 

Elevators 

Albro-Clem Ejievator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dressers 

American Emery Wheel Co., Prov- 
idence, R. I. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, . 


Dickinson, Thos L., New York. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 


Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 
Engineering ApplHances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, 


Engineers, Consulting and 


Architect 
Thompson, Hugh L., 
Conn. 


Waterbury, 


Engineers, Mechanical and 


Electrical 

Crocker - Wheeler Co., 
N. J. 

Dodge & Day, Philadelphia, Pa. 


Merritt, Jos., Hartford, Conn. 
Seaver, John W., Cleveland, O. 


Ampere, 


Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport, 
Conn. 


Boches aes Motor Co., New- 

Blaledell Machinery Co., Brad- 
ford, Pa 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Olds Gas Power Co., Lansing, 
Mich. 

Struthers-Wells Co., Warren, Pa. 


Engines, Motor 


Franklin MS. Co., H. H., Syra- 
cuse, 


om Gas Sinies Co., Lansing, 
~._ Oil Engine Co., Stam- 
ford, Conn. 


Engines, Oil 


Remington Oil Engine Co., Stam- 
ford, Conn 


Engines, Steam 
Butale Forge Co., Buffalo, N. Y. 
Rid = Dynamo & Engine Co., 
Ridgway, Pa 
Struthers- Welle’ ce, 
Sturtevant Co., 
Mass. 
Engraving Machinery 
Gorton Mach. Co., Geo., Racine, 
Wis. 


Warren, Pa. 
. KF, Hyde Park, 


Exhaust Heads 
Sturtevant Co., B. F., 
Mass. 
Exhibition Machinery 
Philadelphia Bourse, Phila., 


Expanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Factory Equipment 
loss Metallic Mfg. Co., Aurora, 


Hyde Park, 


Pa. 


Mfg. Bysipment & Eng. Co., Bos- 
ton, 


Fans, Electric 
Crocker- Wheeler Co., Ampere, 


Diehl “Mfg. Co., Blizabethport, 
Generai Electric Co., New York. 





Fans, Electric —(Continued. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Electric Co New York. 

Sturtevant Co., B. F., Hyde Park, 


ass. 
| Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 
Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 
Cogeeer - Weeler Co., Ampere, 


4 
General Electric o- New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Files and Rasps 
American Swiss File & Tool Co., 


New Yor 
& H., Phila., Pa. 


Barnett Co., G. 
Carver File Co., Philadelphia, Pa. 


Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co. E. P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 


Shelton, Conn 


Felton, Sibley & Co., Phila., Pa. 
Filing Machines 

Cochrane-Bly Co., Rochester, 
mt & Wright Mfg. Co., Hart- 


ford, Conn. 
Fire Brick 


McLeod & Henry Co., Troy, N. Y. 





Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Ceates Clipper Mfg. Co., 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 


Worces- 


& Son, C. C., Syracuse, 


Buffalo Forge Co., Buffalo, N. Y¥. 

Burke Machy. Co., Cleveland, O. 

(ngersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

National Machinery Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 


York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forging Machinery 


2 ae. 
radle 
N. Y¥. 


Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth: 
lehem, Pa 

Billings & Toeneer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn. 


Crescent Forgings Co., Oakmont, 


a. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Page-Storms Drop Forge Co., 
Springfield, Mass. 

Williams & Co., J. H., Brooklyn, 
i ws 

Wyman & Gordon Co., Worcester, 
Mass. 

Forgings, Hydraulic 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Wyman & Gordon Co., Worcester, 
Mass. 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 
Baldwin Steel Co., 
Bethlehem Steel Co., 
lehem, Pa. 
Cammel, Taird & Co., 
a Forgings Co., 


Kent & Co., Edwin R., Chicago, 


Tindel- Morris Co., Eddystone, Pa. 

Witteman & Co., A. P., Phila., Pa. 

Wyman & Gordon Co.. Worcester, 
Mass. 

Foundry Furnishings 

Adams Co., Dubuque, Iowa. 

a. — Thermit Co., 


Ingersoll-Rand G. New York. 
Obermayer Co., S., Cincinnati, O. 


New York. 
So. Beth- 


New York. 
Oakmont, 


New 


Foundry Furnishings—Cont. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Furnaces, Annealing and 
Tempering 


Angetete Gas Furnace Co, New 
Chicago Flexible Shaft Co., Chi- 


cago, . 
Nash Company, Geo., New York. 


Tate, Jones & Co., Pittsburg, Pa. 


Westmacott Gas Furnace Co., 
Providence, R. I. 
Witteman & Co., A. P., Phila., Pa. 


Furnaces, Enameling 


Ameritan Gas Furnace Co., New 
York. 

Furnaces, Gas 

Angee Gas Furnace Co., New 


k 
Chicago Flexible Shaft Co., Chi- 
cago, 5 
Nash Company, Geo., New York. 
Obermayer Co., S., Cincinnati, O- 
Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 


- ~ Gas Furnace Co., New 

ork. 

Nash Company, Geo., New York. 

Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Oil 

Tate, Jones & Co., Pittsburg, Pa. 
Furniture, Machine Shop 
Hart & Cooley Co., New Britain, 


Conn 
lo Metallic Mfg. Co., Aurora, 


Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mtg. Co., Provi- 
dence, R. I. 


Cleveland Twist Drill Co., Cleve- 
land, Ohio 

Grénkvist Drill Chuck Co., Jer- 
sey Cit J. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


« > & W hitney Co., Hartford, 
ay ‘Wrs., Jno. M., Gloucéster, 
City, N. J. 


a Bey Doe. BR. f. 
Athol, Mass. 


Slocomb Co., 
Starrett Co., L. S., 


Wyke & Co., J., East Boston, 
Mass. 
Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
Becker- Brainard Milling Machine 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin- 

cinnati, O. 
Bilgram, Hugo, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., Tolland, Conn. 
Eberhardt Bros. Mach. Co., New- 
ark, N. J. 
Fellows G Gear Shaper Co., Spring- 


Foote ea, Gear & Machine Co., 
Chicago, Il. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 


Harrington, Son Co., Edwin, 
Philadelphia. Pa. 
Newton achine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Preptics Tool & Supply Co., New 


ork. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Ogee 2 Chace Mfg. Co., Newark, 


Spacke Mach. Co., F. W., 
apolis, Ind. 
Walcott & Wood Mach. Tool Co., 


Indian- 





Jackson, Mich. 





Gear Cutting Machinery 
—Continued. 

Whiton Machine Co., D. B., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi 


dence, R. I. 
Caldwell & Son Co., H. W., Chi 
cago, Ill. 
Carey, Samuel, Glendale, L. I. 
Chicago ed Hide Mfg. Co., Chi 


cago, Ill 
Davis, Rodney, Philadelphia, Pa 
Earle Gear & Machine Co., Phila- 
delphia, Pa. 
Eberhardt Bros. Mach. Co., 
ark, N. J. 
Fawcus Mach. Co., Pittsburg, Pa 
Fellows Gear Shaper Co., Spring 


New 


field, 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Foster ‘Kimball Mach. Co., Elk 
hart, Ind. 


Gleason Works, Rochester, n Y 

Gould & Eberhardt, Newark, J 

Grant Gear Wks., Boston ty 

Hardinge Bros., Chicago, ill. — 

Harrington, Son o., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Lea Equipment Co., New York. 

New Process Rawhide Co., Syra- 


cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Perikns Mfg. Co., Springfield, 
Mass. 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, 0. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., Mckers 
Rocks, Pa. 


Van Dorn & Durton, Cleveland, 0. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 
Conn. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, Til. 


Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 
7? Mfg. Co., H. H., Syra- 


7 is 

Philadelphia Gear Works, Phila 
delphia, Pa. ? 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs, Mass 

Chicago Raw Hide Mfg. Co., Chi- 


cago, Ill. 
Farle ‘Jear Mach. Co., Phila., Pa. 
Fawceus Mach. Co., Pittsburg. Pa. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
a & Scott Co., Cleve 

land. 

New Process Rawhide Co., Syra- 
cuse, N. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 

delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Gears, Worm 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carey, Samuel, Glendale, L. I. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, Pa. 
yould & Eberhardt, Newark, N. J. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila- 


delphia, Pa. 
Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 


Generating Sets 


Burke Electric Co., Erie, Pa. 


Crocker - Wheeler Co., Ampere, 
N. J. 
General Electric Co., New York. 


Northern Eeectete Mfg. Co., Madi- 
son, 

Ridgway Dyname & Engine Co., 
Ridgway, Pa. 
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10° x 20” 


Landis Tool Com 











Landis Grinding Machines 


‘*LANDIS”’ No. 20 shown inthe illustra 
tion is worthy of the name and is adapted 
for straight and taper cylindrical grinding 
wheels 12" dia. 14%" face. On our con 
plete line of machines as well as the one re 
presented here, vibration is practically elim 
inated. We will particularly call your at 
tention to the simple construction. This 
is only one feature, there are many others 
absolutely nothing to get out of order 
All movements automatic, mechanism 
feed up hand wheel to automatically siz 
the work. This is the very machine you 
want, one that is sure to make good. W 
would like to make estimates on your worl 
or better still, send us some of your wor 
as samples, we will agreeably astonish \ 


with figures and results. 


pany, Waynesboro, Pa., U. S. A. 


AGENTS W I I nders, 300 Se oc Building. Cleveland, O.. and 9353 Monadnock Biock, Chicago, | Walter LU 
(o., 114 Liberty St New York Cc. W. Burton Griffiths & Co London Schuchardt & Schutt Berlit Vienna, Stockholm 
St. Petershur Alfred Hl. Schutte, Colog Brussels, Liege, Milan, Varis and Bilbao A. R. Williar Ml I vy Co., To 
Williams & Wilson. Montrea Canada 




















Boston Chicago 











BALDWIN STEEL CO., 133 Reade St., New York 


All business men 
are interested in any- 
thing that cuts down 
the cost of produc- 
tion. 


That's why so 
many know that it 
is advantageous to 
use Hudson Tools. 


The output is in- 
creased without add- 
ed expense, and time 
and labor saved by 
not having to rework 
and regrind the tools 
which do not deter- 


iorate with constant 





use, 


Pittsburg Philadelphia 
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Generating Sets—Continued. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Triumph Elec. Co., Cincinnati, O. 


Generators, Gas 

American Gas Furnace Co., New 
York. 

Gibs 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 


Dixon Crucible Co., 
City, N. 
Obermayer Co., S., Cincinnati, O. 


Grinders, Automatic Knife 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 


Safety Emery Wheel Co., Spring- 
field, 


Jos., Jersey 


Grinders, Center 


Cincinnati Electrical Tool Ce., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cm., O. 

Mueller Machine Tool Co., Cin- 
cinnati, O. 

Niles-Bement-Pond Co., New York. 

U. 8. Electrical Tool Co., Cin., O. 

Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Bath Grinder Co., Fitchburg, 
Mass 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Mfg. Co., Provl- 


Brown & Sharpe 
dence, R. I. 
Milling Machine Co., 


Cincinnati 
Cincinnati, O. 

Clark, Jr.. Elec. Co., Ine., Jas., 
Louisville, Ky. 

Crocker Wheeler Co., Ampere, 
N. J 


Garvin Machine Co., New York. 
Gould & Eberbardt, Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll Milling Mach. Co., 
Rockford, Ill. 

Niles-Bement-Pond Co., New York. 

Norton Grinding Co., Worcester, 
Mass 

Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., 

York. 
Rivett-Dock Co., 


New 


Boston, Mass. 


Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
Mass 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Heald Mach. Co., Worcester, Mass. 


Landis Tog! Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Norton Grinding Co., 
Mass. 


Grinders, Disk 
Bath Grinder 
Mass 


ony or Co., Chas. 


Bridgeport Safety 
Co., Bridgeport, Conn. 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co., Worcester. Mass. 

Hill. Clarke & Co., Inc., Boston, 
Mass. 

Bafety Guery Wheel Co., 
fleld, 

Taylor MY ‘Fenn Co 


Grinders, Drill 


Heald Mach. Co.. Worcester,Mass. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 

Niles-Bement-Pond Co.. New York. 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 

Standard Tool Co., Cleveland, O. 

Wilmarth & Morman Ce., Grand 
Rapids, Mich. 


Worcester, 
Co., Fitchburg, 
H., Chicago, 
Emery Wheel 


Spring- 
. Hartford, Ct. 








Grinders, Internal 
Bath Grinder Co., Fitchburg, 
ass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

a Mach. Co., Greenfield, 

Heald Mach. Co., 
M 


ass. 
Landis Tool Co., Waynesboro, Pa. 


Worcester, 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Thompson Grinaer Co., Spring- 
field, Ohio. 

Wells & Sons Co., F. E., Green- 
field, Mass. 

Grinders, Portable 

Cincinnati Blectrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky 

Coates Clipper “inte. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Independent Pneumatic Tool Co., 
Chicago, IIl. 

U. 8. Electrical Tool Co., Cin., O. 


Grinders, Saw 
Tindel-Morris Co., Eddystone, Pa. 
Grinders, Tool 
ee Bros. Tool Co., Chi- 


cago 
my Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bath Grinder Co., Fitchburg, 
Mass. 
Blount Co., J. G., Everett, Mass. 
Bridgeport Safety Emery Wheel 


Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Electrical Tool Ce., 
Cincinnati, 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Gisholt Mach. Co., Madison, Wis. 

Gould & Eberhardt, Newark, N. J. 


Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Mach. Co., Worcester, 
Mare 

Hill, Clarke & Co., Inc., Boston, 

ass. 

Hisey-Wolf Mach. Co., Cincin., O. 

tandis Tool Co., Waynesboro, Pa. 

Modern Tool Co, Erie, Pa. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Mummert, Wolf & Dixon Co., 
Hanover, Pa. 
Niles-Bement-Pond Co., New York. 
Norton Grinding Co., Worcester, 
Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 
siren Lathe Mfg. Co., Boston, 


ass. 
Safety Emery Wheel Co., Spring- 

field, O 
Wm., Phila- 


Sellers & Co., 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 

U. 8. Electrical Tool Co., Cin., O. 

Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinding or Polishing Ma- 
chinery 


Inc., 


Abrasive Material Co., Philadel- 
phia, Pa. 

American Emery Wheel Co., 
l’rovidence. R. I. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 

noe? & Co., Chas. H., Chicago, 


Riount Co., J. G., Everett, Mass. 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Brown & Sharpe Mfg. Co., 


dence. R. I. 
Burke Machrv. Co., Cleveland, O. 


Provi- 


“Cincinnati Electrical Tool Co., 
Cincinnati. 

Clark, Jr.. Elec. Co., Ine., Jas., 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Crocker - Wheeler Co., Ampere, 

Gardner Mach. Co.. Beloit, Mich. 

Conmete - Pratt Co., Greenfield, 
ass. 


Graham Mfg. Co., Providence, R.1. 
Greenfield Mach. Co., Greenfield, 


Mass. 
Harding, S. B., Waukesha, Wis. 





Grinding or Polishing Ma- 
chinery —Continued. 


Harrington, ~~" & Co., 
he yo me ao Pa. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Landis Tool Co., Waynesboro, Pa. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

Monarch ~ & Cor. Wheel 
Co., Camden, N 

Newton Mach. Tool ‘Sstn Phila- 


Edwin, 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Electrical Mfg. Co.. 
Madison, Wis. 
— Grinding Co., Worcester, 


Prentiss Tool & Supply Co., New 


Ransom Mfg. Co., Oshkosh, Wis. 

ss Emery Wheel Co., Spring- 
eld, O. 

Thompson Grinder Co., Spring- 


field, 0. 

Vandyck Churchill Co., New York. 

Vitri a Wheel Co., Westfield, 
Mass. 

Wells Sons Co., F. E., Greenfield, 
Mass. 

Grinding Wheels 

Adams Co., Dubuque, Iowa. 

American ~~ %’ Wheel Co., 
Providence, R. 

Bridgeport Safety " Bmery Wheel 
Co., Bridgeport, Conn 

a. 1 se Co., Niagara Falls, 


Wheel Co., Cort- 
) Cor. Wheel 


N 
Cortland _Cor. 
land we 
Monarch “Emery 
Co., Camden, N. 
Niles-Bement-Pond és. New York. 
Norton Co., Worcester, Mass. 
Pike Mfg. €o., Pike, N. H. 
Safety Emery Wheel Co., 


field, O. 
Vitrified Wheel Co., Westfield, 


Mass 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 


“ee 


Spring- 


Athol Machine Co., Athol, Mass. 

Cleveland Stone Co., The, Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 


Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H 


Gan Barrel Machinery 


Pratt & Whitney Co., Hartford, 
Conn. 

Hammers, Drop 

Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y¥. 
a mg J & Son, C. C., Syracuse, 


Chambersburg 
Chambersburg, Pa 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

Niles-Bement-Pond Co., New York, 

Prentiss Tool & Supply Co., New 
York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Spgtacering Co., 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 


Independent Pneu. Tool Co., Chi- 
cago, q 

Ingersoll-Rand Co.,. New York. 

Niles-Bement-Pond Co., New York. 


Sampson & Co., Geo. H., Boston, 
Mass. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Hammers, Power 

Beaudry & Co., Inc., Boston, Mass. 

area & Son, C. C., Syracuse, 


Niles-Bement-Pond Co. - New York. 


— Tool & Supply Co., New 
ork 
Scranton & Co., The, New [a- 
ven, Conn. 
Hammers, Steam 
Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
& Son, C. C., Syracuse, 


Bradley 
N. Y. 


Chambersburg Engineering Co. 
Chambersburg, Pa. 
oe Forgings Co., Oakmont, 


Marshall & Huschart Machinery 
Co., Chicago, III. 





Hammers, Steam —Cont. 


Niles-Bement-Pond Co., New York 
Prentiss ‘Tvol & Supply Co., New 


York. 
Sellers & Co., Wm., Phila 
delphia, Va. 
Vandyck Churchill Co., New York 
Handles, Machine Tool 


Inc., 


Cincinnati Ball Crank Co., Cin 
cinnati, O. 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 

Hangers, Shafting 

Link-Belt Co. _ Pa 
Wood's Sons "Co ham 


bersburg, Pa. 

Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 


Buffalo Forge Co., 
Sturtevant Co., B. 
Mass. 


Buffalo, N. Y 
F., Hyde Pack, 


Heating Machines 
Anygets an Gas Furnace Co., 


ork. 
cola Flexible Shaft Co., 
cago, 


Hobbing Machines, Worm 
Gould & Eberhardt, Newark, N. | 


Pratt & Whitney Co., Hartford 
Conn. 


Hoisting and 
Machinery 


Box & Co., Alfred, Phila., Pa. 
Brown Hoisting Machinery Co 
Cleveland, O. 


New 
Chi 


Conveying 


Case Mfg. Co., Columbus, O. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Cheese Crane & Car Co., Wick 
l 

Link-Belt Co., Philadelphia, Pa 


Main Belting Co., Phila., Pa. 
Niles-Bement-Pond Co., New York 
Sturtevant Co., B. F., Hyde Park 


Mass. 

United Engineering & Fdry. Co 
Pittsburg, Pa. 

Yale & oTwne Mfg. Co. New 
York. 


Hoists, Electric 


C & C Electric Co., New York 

Case Mfg. Co., Columbus, O. 

Catenge 7 _pommnnine Tool Co., Chi 
cago, 

( eveland Senes & Car Co., Wick 
liffe 

Crocker - Wheeler Co., 

Curtis, & Co. Mfg. Co., St. Louls, 
+10. 

General Electric Co., New York 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Niles-Bement-l’ond Co., New York 

Northern Engineerng ‘Works, De 


troit, Mich. 
Sprague Electric Co., New York 


Ampere, 


Yale Towne Mfg. Co., New 
York. 

Hoists, Hand 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Harrington, Son & Co., Bdwin, 
Vhiladelphia, Pa. 


Moore Co., Franklin, Winsted, Ct 
Nicholls, Wm. S., New York. 


Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, © 

Cam & Co. Mfg. Co., St. Louis, 
lo 


General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Independent Pneumatic Tool Co., 
Chicago. Ill. 

Ingersoll-Rand Co., New York. 

Northern Engineering Works, De 


troit, Mich. 
Hones 
Chicago Pneumatic Tool Co., Ch! 
cago, 
Pike Mfg. Co., Pike, N. H. 
Hose 


Chicago Pneumatic Tool Co., Chi 

eago, Ill. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Rhoads & Son, J. B., Phila. 

Sprague Electric Co., New Yor. 
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Design of Helical and Herringbone Gears 


How Helical Gears Are Designed by Using Simple Formulas and 
Their Application to the Herringbone Gear Which Is a Twin Helical 





BY 


CHARLES 


H. 








ror connecting parallel shafts where propery designed t . read cd ft 
igh speed and smoothness of action are a minimum. The highest cfhciency is ob 
ssential, helical gears, of the general de tained by making th ric just great 
gn as shown in Fig. 1, are far superior enough so that the end of one tooth will 
ordinary spur gears. The smooth op overlap the one adjoining Lheretore, it 
ration of this style of gear is due to the follows that the wider the tace the less 
piral action of the teeth, which affords te the angle necd b the less 
ontinuous contact of one tooth with its thrust 
ate, until the next is well engaged, thus In Fig this angle is shown in such 
nsmitting uniform motion without va way that a line drawn from the center of 
ition in the impulses: received by the one tooth of a spur and at one edge of 
ven gear the gear will intersect the center of th 
E ! ! 
= — ' 
FiG. I 
A 
a Ar e of Spiral 
< B a 
Cc 
> riG. 
rid. < 
Circular Pitch 
Normal Pitel Nor i ri | 
| >. 
ES Oe ae Ae ee See ES ee 
FIG. 4 Circular Circumferential Pitel 
FiG. 5 
Normal Circular Pitch 
! . - 
= * Circular Circumferential Pitch 
FiG. U 
THE DESIGN OF HELICAL GEARS 
In the ordinary spur gear the teeth space between it and the following tooth 


me into contact over their entire length 
once, and the whole load comes on the 
p of the tooth with a leverage equal to 
arly its depth, while in helical gears the 
rain reaches its maximum after the lev- 
rage has been materially diminished; an 
bvious advantage. The objection to these 
the 
iral action of the teeth; but when 


irs is end thrust caused by the 


, 


*Mechanica! Nuttall 


pany 


engineer, R. D. Com 





ey 


at the other edge 


lf this circular pitch is 1 inches and 


the face 10 inches, an angle of 12 degrees 


41 minutes would be sufficient Nothing 


would be gained by making the face any 


wider, perhaps, to accommodate 


the 


except, 


use of a standard cutter, which is often 


necessary when the speed ratio and center 


distance are fixed \nother reason for 
keeping the angle low is the fact that a 
steep angle, say, 30 degrees, will only 


LOGU E 


allow pollts I ct across ne lace, 
depending of ¢ pon its width, whil 

small ang wi i w more I i lu 
contact, as in spur gears 

Refer nye tI lig 2; 1 W ll be s¢ l hat 
the thrust o thi shaft 3 is ntirely 
avoided and on 4 and C it ts red dtoa 
minimum 1] rive own is often 
to advantage where tl gears are ot 
cessitv small and the drive heavy 

In the following mulas the t 
pitch system sed throughout, as the 
introductior f diametral pitch wou'd 
only tend to be confusing. When a diam 
etral pitch cutter is to be used its circu 


ar equivalent iould be introduced into 
the formulas The “normal ircul 
pitch” is the shortest distance between 
two consecutive teeth, measured on 
pitch cylinder Che “circular circumfet 
ential pitch is the distance between two 
teeth measured on the pitch line as in 
spur gear see Pig. 4 
The following conditions govern the 
designing ot helical wears: Che pit h 
liameters must be proportion with the 
number of tecth as in the case of spur 
gears Therefore, the circular and nor 
mal pitch must be the same in both gears 
of a pair. The gle must be the same in 
both gears 
FORMULAS FOR HELICAL GEARS 
Pitch diameter D 
Outside diameter D 
Anek / 
Norma rcular pitch ( 
Circular pitch ( 
Lead of the sp ral I 
Number of teeth \ 
3.1416 7 
1 D we C No.3183 
2 D =D +(" 0.6366) 
. faiau - 
. ( 
4 CO =Ccrost 
‘ 
5: c cos E 
6. The corresponding spur cutter 
N 
cos* E 
7 LweDax cote. 
1. The pitch diameter is figured from 


the circular pitch in the same man 


ner as for spur gears. 

2. The outside diameter is found by add 
ing to the pitch diameter twice the 
addendum of the normal pitch 

3 [he 


derstood to be 


angle of the spiral is always un 


taken from the axis 








574 

of the gear; therefore the gear with 
the smallest angle is nearest to a 
spur gear. 


The angle is best determined by first 
selecting the pitch of the cutter to be 
used (normal circular pitch) and divid 


ing it by the actual circular pitch; the 
If this 
does not give the required angle the num 
ber of teeth must 
quently the circular 
trial made, unless the diameter can be 


result is the cosine of the angle 


be changed, cons« 


pitch, and another 
changed, which will change either the cen 
When the 
angle is assured as well as the pitch of the 
cutter, the diameter necessary to give the 
proper combination may be found by first 
determining the circular circumferential! 
pitch by formula 5, and then using the 
pitch thus found and the number of teeth 
in formula 1. 

It may be well to state that the angle 
of the spiral for helical gears must be 
closely followed, as a slight deviation will 


ter distance or the speed ratio 


cause the teeth to only bear on one end 

instead of evenly along the face. This 

condition also applies to the lead which 
must be closely followed. 

4. The normal circular pitch is the pitch 
of the cutter used and may be found 
by multiplying the circular circum 
ferential pitch by the cosine of the 
spiral angle. To avoid special cut 
ters the normal pitch should con 
form as nearly possible with 
some standard pitch. The norma! 
pitch is generally assumed, and the 
angle made to suit. If there must 
be a variation between the pitch of 
the cutter used the normal 
pitch of the gear it is better to have 
the cutter pitch less rather than 
more than the normal 

5. The circular pitch is found from the 
normal pitch and angle by dividing 
the normal circular pitch by the 
cosine of the angle. This must al 
ways correspond with an even num 
ber of teeth; that is, the circular 
pitch multiplied by the number of 
teeth must represent the pitch cir- 
cumference of the gear in question 

6. After the pitch of the cutter has been 

settled the next step in importance 

is the selection of the proper cut 
ter, as upon that point largely de- 
pends the success of the gears. The 
number of teeth for which the cut- 
ter should be made is found by di- 
viding the actual number of teeth 
in the gear by the third power of 
the cosine of the spiral angle. It 
will be seen that the greater the 
angle the nearer we approach the 

rack tooth, as in a gear large in di- 

ameter with a small number of 

teeth, as shown in Fig. 5s. 

The less the angle the nearer we 
approach a spur gear, and the 
nearer the normal and _ circular 
pitch correspond, so that in a gear 
with a very slight angle, say, 5 de 


as 


and 
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grees, as in Fig. 6, the same cutter 
for a of the 
It may be well to note 


is used as spur gear 

same size. 

here that for a gear such as is il- 
lustrated in Fig. 5, instead of using 
the regular No. 1 rack cutter made 
for 135 teeth and over, a straight 
side worm-milling cutter be used. 
In fact this should be done when 
the value of formula No. 6 is found 
to exceed 250. 

7. The spiral lead is the distance trav- 
eled by the thread in one complete 
revolution of the pitch circle and is 
found by multiplying the pitch cir 
cumference by the cotangent of the 
spiral angle. The lead begins at an 

angle of 90 degrees and increases as 

the spiral angle decreases until at 
an angle of 45 degrees it is equal to 
the pitch circumference of the gear, 
and, as the angle becomes smaller, 
the form of the tooth approaches 
that of the spur gear and the lead 


until it gradually 


longer 


becomes 


\ ‘ 
\ \ T 
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and to be cut with a 4-pitch cutter. Firs: 


arrange a table, as shown below. Th 
figure out the dimensions as they ar 
listed. 

Gears for. eae 

Center distance, 12'> inches 

Kind, helical 

Gear Pini 

Pitch diameter... . ; 20 
Pitch circumference 62.832 15.708 
Number of teeth.. 76 l 
Cireniar pitem......... 0.8267 O.S82¢ 
Normal! circular pitch. . 0.7854 0.785 
ic iirc ge waite big . 18° 11’ 18° 1 
Addendum of teeth. 0.250 0.25) 
Whole depth of teeth 0.539 0.539 
Thickness of teeth 0.392 0.392 
Outside diameter. . 20.50 5.50 
Lead—exact ...... oa 191.292 47.82 
Lead—approximate*...... 
MS. < ceanseween No. 2-4 p. No. 5-4; 
er oe R. H. L.H 


We first set down the assumed pitch d 
ameters and figure the 
From the number of teeth figure the cir 
cular pitch (see fourth place in the table 
then assume a norma! pitch and determin 
the angle. The tooth parts that follow 
are determined from the normal pitch. I: 
case the angle is found too great, eithe: 


circumferences 


ry 











rom 7 FIG. S 
\ \ \ \ a 7} | \ VA \ X X ? 
i \ Avourding t | . } 
J777 . id Diameter of Cutter 7—»—» —— 
j ,F 4 used. ! y / j 
/ ; / / / / , ‘—__e | See Paes attached. / 4 / / r / f 
|, 4 A j 
FIG. ¢ FIG. 10 
THE DESIGN OF HERRINGBONE GEARS 
lengthens to infinity for a zero the speed ratio or the center distance 
angle. must be changed. 
Let V = number of threads per inch of On the other hand, suppose the center 


the lead screw. 
Let 7 —number of teeth in the worm 
wheel. 
Then the ratio of the change gears = 

lead x V 
ss 

As }’ is generally made equal to 4 
threads per inch, and T to 4o teeth, our 
formula becomes: 


Lead X4 
40 


L ead 


Io 


EXAMPLES IN THE DESIGN OF HELICAL 


GEARS 


When computing a helical gear drive we 
generally have three conditions to meet, 
which are: the speed ratio, the center dis- 
tance and a suitable angle. This angle 
should not exceed 20 degrees, but it is 
sometimes necessary to take the best we 
in order to meet the other two 
For example, suppose we de- 
Velocity 
4 inches, 


can get 
conditions. 
sire a pair of gears as follows: 
ratio 4 to 1, center distance 12! 


distance had not been fixed, and a veloc 
ity ratio of 4 to 1 was desired. We again 
arrange a table so that the items 
come in rotation as they are assumed or 
calculated. In this case we assume the 
number of teeth to be 76 and 109, the 
spiral angle 15 degrees 0 minutes, and a 
4-pitch cutter, 0.7854 inch normal pitch 


will 


Gear Pinion 
Number of teeth........ , 76 19 
Normal pitch....... ; 0.7854 0.7854 
eee GE Gc kc scccccs 15° 0’ 15° 0 
Cireular piteh.......... 0.8130 0.8139 
Pitch diameter.......... 19.668 4.917 
Pitch circumference...... 61.788 15.447 
Lead—exact .........52-% 230.600 57.650 
Lead—approximate....... 
/_ Se 0.250 0.250 
Whole depth... 0.539 0.539 
NE a we ei Gad arn 0.392 0.392 
ee No. 2-4 p. No. 5-4 p 
Outside diameter........ 20.168 5.417 
RR ee ee . oa L.H 


Gear on the worm. 

First gear on the stud. 
Second gear on the stud 
Gear on the screw 


Example: Suppose two spur gears of ©0 
and 15 teeth, three pitch, 12% inches b 
*It is sometimes necessary to vary the 


lead a little, and the record should state 
the variation made 


le 
‘in 


low 


atice 


‘nter 
eloc 


gain 
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tween centers, 4-inch face mounted on 
parallel shafts. It is desired to replace 
them with helical gears 
s to find a pair with fewer teeth, but of 
he sanre ratio, thus preserving the cen 
er distance. If, however, the same pitch 
ooth is inadmissible the number of teeth 


The first point 


may be increased. 

In the first instance we desire to use a 
three-pitch cutter; therefore, the number 
f teeth must be reduced and 56 and 14 
are found to be in the same ratio as 60 
ind 15. By using the same pitch diame 
ers the circular pitch will be found to be 
122 inches. According to formula 3 the 
ingle is found to be 21 degrees 2 minutes 
While this angle might well have been 
less it is the best that can be had under 
unless, of course, the 
other 


the circumstances ; 
enters can be altered. On the 
hand, had a finer pitch been decided on, 
say, a normal pitch of 0.7854 degrees (4 
pitch cutter) we increase the number of 
teeth to 19 and 76, which gives a circular 
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It is likely, however, that by using proper 
material in the gears this speed may be 
safely exceeded. One serious objection to 
this type of gear is the cost of manufa 

ture. Doubtless but for this fact the us« 
ot herringbone gears would become al 

most universal. However, unless they are 
very accurately made and great care used 
in assembling them, they are little better 
than spur gears 

herring 


design fo 


The most common 
bone gears is shown in Fig. 7 ‘his is 
subject to many modifications in details, 
such as Fig. 8, where the rims are imade 
separate from the spider to save cost and 
facilitate replacements. | think that it is 
an improvement to stagger the teeth in 
this type of gear, as shown in Fig. 9 
Here, a space must be left between the 
teeth of each half where the halves join, 
for clearance. It has been claimed that in 
this design of gear (with the staggered 
teeth) the teeth tend to slide endwise on 


each other, alternately to the right and 





OC CODOOOA" 





FIG. ITI A HEAVY GEAR DRIVE 


pitch of 0.8267 inch 
0.7854, and the corresponding angle from 
formula I is, 


The normal pitch is 


: , 0.7554 
Cosine E= —! = 0.95004. 
0.8269 95004 
lhe angle whose cosine is 0.95004 = 18 
degrees II minutes, the angle of the spiral. 
his latter arrangement would probably 
be the better of the two.) 


HERRINGBONE GEARS 


A double helical or herringbone gear, 
simply consists of two helical gears of 
right and left obliquity fastened together 
so as to form one gear. The object is to 
eliminate end thrust. See Fig. 7. The 
formulas for herringbone gears are the 
same as for helical, but the angle of the 
teeth may be made as acute as desired 
without fear of thrust; 30 degrees is 

mmon and even 45 degrees is often 
sed; but, as stated under the head of hel 
al gears, a shorter angle is more efficient 

it gives a line contact approximating 
at of a spur gear. 

[his style of gear is extensively used 
1 rotary blowers, air compressors, etc 

hey are, in fact, nearly indispensable for 

ese and similar purposes, and it is be- 
ved the highest possible gear speed 
iy be thus attained. Just what this 
ed is, is not definitely known. One 
thority puts it at one mile per minute 


left, as the different sides of the gear en 
gage. Stepped spur gears with a low 
number of teeth in the pinion might pos 
sibly do this, but it would be impossible 
with properly designed herringbone gears, 
because each tooth of a helical gear (half 
of a herringbone) remains in mesh until 
the next is well engaged. It is obvious 
that, with both sides of a_ herringbone 
gear thus engaged, alternate contact would 
be impossible 

A herringbone gear may be made in one 
piece by grooving between the faces to 
allow the cutter to run out, as shown in 
Fig. 10 

When the gear 
the pinion should be made in two pieces 


is made in this manner 


to facilitate the proper engagement of the 


teeth It is extremely difficult to cut such 


gears interchangeably without special and 


Wiist & Co., of 


Switzerland, 


unusual facilities td 
Seebach Zurich, 
signed a machine for cutting these gears 


have de 


Che cutter cuts across one face and runs 
into the space of a tooth on the opposit 
face. This reduces the space between the 
two gears to a minimum The machine 
operates on both faces of the herring 
bone simultaneously. The inventors admit 
a loss of only § per cent. in efficiency in a 
gear reduction of 100 to 1; about the 
same loss as is generally accepted for a 


spur-gear drive making a reduction of 6 


575 


made that these 
gears can be manufactured at an increase 
of but 25 per cent. over the cost of spur 


to I lhe claim is also 


ars of the same general dimensions 

1 that helical and her 
ringbone gears are greatly used on for- 
cign machine tools; especially those of 

[he back gears of a lathe 
pecuharly 
gears be 


French make 


or milling machin seem 


adapted to the ise of helical 
ause of the reduced thrust 
arrangement of 


Phey 


Fig. a1 illustrates the 


gears on a heavy rack cutter 
were made helical after several discourag- 
ing experiments with ordinary spur gears. 
[hese gears were made of 20-point car- 


bon-steel forgings and _ case-hardened 


The machine is used in cutting as heavy 
as No. 1 diametral pitch, and on two-inch 
pitch it is used with two cutters, one for 
blocking and one for finishing, at a heavy 


have been in 


feed. They constant use for 
over two years and show little wear 

| hope that someone will perfect a 
machine for the commercial production of 


hel cal ind hert nebon 


gea;rs 


Tests of Fiber Friction Washers 
S. P. Yeo 


considerable care 


lox ked with 
information concerning 


1 have 
for some definite 

the use of hard vulcanite fiber for friction 
purposes, thrust disks. I 
have in mind several tests which we made 
phosphor-bronze 


n specially lo! 


with this material after 
disks failed As 


cases, I shall give details of them 


these were extreme 

Our first experiment was on two disks 
9g inches diameter with a 4-inch hole %& 
inch thick. We used regular commercial 
red fiber, bored and turned carefully with 
cut oil grooves in it. The pressure these 
worked under was as follows: 
running, 9; 
minute, 15; pressure per 
disks running in 


washers 
number of hours per day 
revolutions pet 
square inch, 350 pounds; 
oil 

We found upon examining these disks 
after one month’s service that the fiber 
had worn to a glazy surface and showed 
very little wear; the action of the oil upon 
it appeared to give a glossy surface. The 
life of such a pair of disks was 1% years; 
the same size in bronze lasted about three 
months 

Since the above test we have abandoned 
the use of metallic disks and used the 
fiber exclusively. The cost is much less; 
and as stated above, the fiber lasts much 
longer, especially where the machinery is 
in the hands of incompetent operators 

The same grade of fiber was used with 
success by us for the steps of grinders 
The conditions of those tests were less 
severe than those of the one before stated. 
\s there is little information to be had 
concerning this matter, I should be glad 
to have the views of other users of vul- 


canite fiber 
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y Cutter as a Reference Gage 


Supplementing the Article on the Fly Cutter in Punch and Die 
Work and Showing Additional Novel Uses of the Fly Cutter 





EDITORIAL CORRESPONDENCE 


On page 109 was published an article 
describing the methods used by the Morse 
Chain 
outlines by the use of elementary fly cut 


Company in originating complex 
- te) 


ters, and in this article additional ex 


amples of that class of work will be given, 


with further particulars showing how cut 
this ultimate 


used as 


kind are 


the 


ters of 


standards on which high-speed chain 


industry is largely based 
THE REQUIREMENTS TO BE ME1 


Fig. 1 links of a Morse 


chain from which the requirements which 


shows three 
have to be met can be readily understood 
Che work to be described is the punching 
of the holes in the ends of the links which 
must be done to a high degree of accuracy 
The punching of these holes is, in fact, a 
much sharper test of the methods than the 
punching of the link blanks, and _ this 
largely because the holes are so small. In 
the smallest size of chain the width of the 
seat pin across the flat, which, roughly, is 
the diameter of the holes to be punched, 
an inch, and the out 
made to these small 


is but two-tenths of 
lines shown must be 
sizes and with a degree of accuracy which 
is high. 

Referring to Fig. 1, 
the outline required for the seat-pin hole, 


the hole at a shows 


the seat pin being shown in position. The 
left-hand side of the hole. which forms 
, ES 
nn 
a 
\ 
° \ 
’ 


the seat for the pin, must be an accurate 
fit with the pin. The right-hand side is 
only required to clear the rocker pin, as 
shown at d, and for this the accuracy re- 
quired is, of course, much less. Similarly, 
the right-hand side of the hole + is a seat 
the rocker while the left-hand 


for pin, 


ae 


side is only required to clear the seat pin 
as shown at c, and here again one side 
of the hole must be of a high degree of 


accuracy, while the other may be less ac 


curate and d are 


complete with both pins in position 


Lhe joints shown at « 


To show the amou ind kind of work 
a 
A ai ee = 
. ww — 
x 
ge’> <X A 
Fe y 166 
= s on 
= R 
—F , ‘ 
Ay) 
4 > 4h. ; 
MA 
; 
‘ 
vy v 
Fi 2 DETAILED Ot 


involved, Fig. 2 is included, in which the 
measurements required by the toolmaker 
for a pair of holes are given. A glance 
at this illustration, remembering that these 
holes are made down to diameters of 
about 3/16 inch, will emphasize better than 
problem 


ny description in words th 


4 


fs 


Ne nie 


CONSTRLU ION OF THE MORSE CHAIN 


which is involved in making the punches 
and dies for them 

It will be seen that the outlines of these 
holes are made up, like those of the link 
blanks, of straight lines and circular arcs, 
and these in the end go back to simple 


clementary cutters, made precisely as are 





those described in the previous artic 
making it unnecessary to repeat a descrij 
tion of this part of the work. It shon 
be mentioned that 
link blanks these methods 
ployed for making the 


heing made by using the punch as 


however, whereas tf 


the are en 
punch only, 


die 


65 


rLINES OF THE WORK 


broach, in 
ployed for making both the punch and 
the die. lo make the thes 
methods it is necessary to make them 


the present case they are e1 
dies by 


halves, and this is done as shown in Fig 


3, which includes a set of punches and 


dies together with a sample of the w 





are slight 


dies 


do [he 
order to show how they 


which they 
separated in 


parted 
[He Curtrer AS A REFERENCE Gaci 


4, there is shown 
which tl 


Referring to Fig 


a male fly cutter, of 
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FIG 0 MAKING AN UNDERCUT 


outline is that of the left-hand side of the 


iole a, Fig. 1. This cutter is made by the 
methods described in the previous article, 
nd it forms the ultimate standard of 


reference for the chain of the appropriate 
size. With this cutter a second female 
cutter, shown at 6, is made, and also a 
gage shown at c. With the female cutter 
milled sample d of the seat-pin stock 1s 
made. The milled sample and its gage 
supplied to the wire mill, where the 
drawn stock is made, ard supply the work 


AMERICAN 


ing standards 


sample is, of course, 


in addition to this, 


sample and the bottom of the gage are 
ground to such dimensions that when the 
sample is inserted in 


the back of the milled Cyttey 
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milled Cutter a, Fig 
a tit in the gage, and ter b and gag 
is used 
sample d and th 


S¢ rib d 


1 tl i the overall 


nothing 


measurement from the rt of the gage 


to the back of the 


fined distance, which is stamped on 
gage and the drawn 
in the gage, must show this dimension by 


a micrometer 


sample will be a d 


ened by grinding 
wire, when inserted . 5 


form Considering 


be seen tl 


thus a long ore, especi 


manner of its making, 





Is 


milled 


le 
tor 


18 


rp 


ts 


i > 


prac- 














PUNCHES, DIES AND A SAMPLE 
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tically infinite and it thus becomes a satis 
factory basic standard 
AND THE 


MAKING THE WorKING CUTTERS 


PUNCHES 


Referring now to Fig. 5, cutter c¢ 1s 
made from b of Fig. 4 and from c a Fig 
5 is made in turn. Obviously c¢ produces 
one half the die 
a produces one side of the punch D above 


for 


as shown below it while 


it. Similarly at d and e¢ are cutters 
the opposite sides of punch and die re« 
[he cutters other 
shown in Figs. 4 and § obviously relate 


to the seat pin hole, the rocker pin hole 


spectively. and tools 


being produced by similar methods 


MAKING THE Dies 
The die for the rocker pin end of 
the links, shown at the left in Fig 
2, is parted on the line ab, and this 


it will be involves an undercut 


The making of this undercut in 


seen 
at 

volves 
die for this outline, the complete method 
of making the die being shown in Fig 
6. At a and D are the work- 
ing cutters, the operation of milling 
the die being obvious from the arrange 
ment of the cutter a and half of the die 
This cut completed, the die is mounted in 
the milling machine at an angle, as shown 
and a second cutter shown im 
mediately above it, completes the under 


a second operation in milling the 


shown 


St 6, 
cut 


RIGHT- AND LEFT-HAND PUNCHES 


In order to insure that the chain shall 
be straight when completed, it is found 
necessary to punch one-half of the links 
with a right the other half with a 
left-hand punch and die, and it is, of 
course, essential that the right- and left 
hand tools be exact duplicates in their di 
mensions. The method of securing their 
duplication is shown in Fig. 7. The square 
blank for a pair of punches is shown as 
mounted in the milling machine, and the 
cutter produtihg one side of the punches 
is also shown in position. It is obviously a 


and 


simple matter. to mill both ends of the 
blank to shape, and to complete the 
punches by turning the blank half over 
and then mill the with an 
other cutter. The form completed in this 
manner, the blank is cut in half and the 
result is a pair of punches which ob 
viously re ‘exact duplicates except that 
they are of opposite hands 


second side 


F. A. H 





Many different mixtures used in 
Italy at the present time for soldering 
preparations, but they are nearly all prim 
itive.. There are some patented articles 
on the market, but they do not 
promising, as the Italian user in general 


are 


seem 


would rather use a mixture containing 
muriatic acid, which he has always used, 
than risk novelties 
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American Machinery and Tools 
in Australia 


By F. C. CHAPPELL 


A short time ago a Melbourne firm of 
long standing made an interesting 
valuable report to the Chamber of Com 
merce of that city, dealing with the ma- 
chinery trade of the Commonwealth 
This firm of importers stated that where 


and 
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Withi: 
manufac 


over both English and American 
the last few the British 
turer has endeavored to bring.his ma 
chines up to date. Formerly no: amount 
of correspondence would make him alt 
his views, and often he would maintai: 


years 


that people buying machines made out 
side of Great Britain were not getting the 
best and did not know what they wanted 


\s regards rolled shafting, Americar 


makers have secured this market, and 





























FIG. 5 


as ten years ago the whole of their ma- 
chinery came from England, today Amer- 
ica and Germany supply from 60 to 70 
per cent. of the total. The writers of the 
are merchants the 
wants of the engineering trade, and as 
such they keep an all-round selection. In 
American make 
English, and 


report catering for 


some machine tools the 
has entirely displaced the 
now the Germans are sending machines 
that in have advantages 


some respects 


WORKING CUTTERS PUNCH 


AND DIE 


most Australian buyers have to pass over 
English manufacturers for the better 
finished and cheaper article. American 
exporters send bright steel turned and 
packed in boxes, as is done by English 
makers. American firms have quoted 
£9 10s. per ton delivered in Australia 
and New Zealand, whereas British firms 
could not quote less than £11 f.o.b 
Liverpool. The great difference in price 
is ascribed to dumping surplus __ stock, 


15s. 





ver 
ter 
can 
and 
lish 
ted 
lia 
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though it may also be due to some ex 
tent to cheaper freights from the United 
States. Samples of German shafting have 
also been put* upon the Australian 
market, which bear favorabl 
son with both American and English in 


compat 


price and finish, but so far there appears 
to be no serious competition from Ger- 
many 

With reference to steel plates and bar 
iron, the opinions held by different im 
porters in Australia with regard to the 
quality of American made plates and bars 
are somewhat conflicting; but there seems 
to be a general feeling that if British 
manufacturers could keep their prices 
down to the level of their competitors 
the trade would go to them in prefer 
ence to others. Americans are said to 
have lost a considerable portion of this 
trade owing to the erratic nature of their 
which 


quotations, to the uncertainty 


marks the delivery of their goods and 
also to the fact that in many instances 
the quality of the bar iron supplied was 
so uneven that orders were not repeated 

American makers are 
vanized sheets at £2 per ton less than 
British quotations 


supplying gal 


Several Australian 
houses have ordered the American sheets, 
and no difficulty has been found in sell 
ing them 

With regard to tools, here American 
competition has been particularly success 
ful. The gains of the United States man 
ufacturers are generally attributable to 
the disinclination of British manufac 
turers to adapt their goods to the Aus 
tralian market Thus one 
firm states that it had repeatedly given 


importing 


sritish manufacturers samples of tools 
wanted, but the reply had invariably been 
“We don't make that kind; this is what 
we have.” The trade has consequently 
gone to the United States and Germany, 
whose manufacturers will make anything 
that is required. British makers are, how 
ever, beginning to alter these tactics and 
are sometimes showing themselves more 
accommodating to the wishes of their 
customers. In some instances they ap 
pear to be recovering part of their lost 
trade. 

It is asserted that in certain cases 
some American tools owe their success 
not so much to prices as to attractive ap- 
pearance. 
ican tools suitable to Australian condi 
tions are protected by United States 
patents 

As regards files, America undoubtedly 


In some instances, also, Amer 


holds the market Its makers supply 
a light machine-cut file, which, of course, 
is cheaper than the heavier English files; 
as files are not re-cut in Australia, but 
thrown aside when worn out, they suit 
their purposes as well as the heavier ones 
It is not contended that they are better 
than the average English makes, and it 
s thought that many buyers would choose 
the English file if sold at the same price 
The American method of packing in card 
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board boxes ts well worth mitation by 
English makers 


As regards twist drills, this trade was 


formerly in the hands of American 
makers, but latterly British firms have 
been competing for the business with 
special high-speed drills 

Firmer and socket chisels are generally 


makers, 


former)y a good deal of this business was 
lone from the United States. Hand boli 


supplied by British although 


utters for cutting bars and 
hiefly supplied from Americ 
nany braces supplied to the 


market are of American manuf 


| hey 


emand 


Newall Standard Limits for Fits 


in Metric Dimensions 


STORY* 
[he accompanying table gives allow 
ances for various classes of fits in metric 
amounts to 


dimensions It practically 


the transposition of the Newall standard 


STANDARD HOLES 


Grades | 


Nominal 
Diameters 


CLASS High Limit 
Low Limit 
A Tolerance 


(LASS High Limit ool 
Low Limit 0.013 
B Tolerance 0.082 


ALLOWANCES 
FORCk FIT*s 


Nomiual 
Diameters 


High Limit 0. (ae 
F Low Limit 0.013 
Tolerance 0.013 


DRIVING FI'S 


Nomina 
Diameters 


CLASS 


D High Limit 0.026 
Low Limit 0.019 
Tolerance 0.007 


PUSH FITS 


Nominal 
Diameters 


High Limit 0.006 
P Low Limit 0.019 
Tolerance... 0.013 


RUNNING FITS (3 Grades) 


Nominal 
Diameters 


High Limit 0.032 
Low Limit 0.070 
Tolerance 0.038 


CLASS High Limit 0.019 
Low Limit 0.032 
Y Tolerance... 0.013 


High Limit 0.012 0.019 
Low Limit 0.019 0.082 
Tolerance 0.007 0.013 


ARILOUS 


0.012 
0.0 


0.014 


THe NeEwALt STANDARD 


TABLES OF 


a Scotch firm has commenced to make an 
imitation of one of the best American 


patterns, and has competed successfully 
Anvils and axes are nearly 


ever since. 
all of American manufacture, while the 
same may be said regarding saws, iron 
planes, some lines of shovels, claw ham 
mers, etc Mowing machines, reapers 
and binders are almost entirely supplied 
by American makers, also plows with 


ALLOWANCES FOR VARIOUS 


CLASSES OF Fits IN MILLIMETERS 


limits from English sizes to the metric 
The system applied to English dimen 
sions has been published in the AMERICAN 
MAcHINIST and the metric tables may be 
of interest to many of the readers, par- 
ticularly to those who are unfortunate 
cnough to have to work to the metric 
system 


*General manager, the Newall Engineer 
ing Company, Ltd., Warrington, England 
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Molding a Screw Propeller in Loam 


A Large Job Which Was Done in Spite of Cheap Equipment— 
A Novel Style of Cope—How Its Skeleton Was Framed 





B Y 


drydock and th 
signs of its 
decided 
The foundry 


casting in 





I stealel Was Il 


| propeller was showing 


end, so t was to 


pproaching 


lave a spare one made 
day 
to he 


pattern 


reed to deliver the nine 


sing the old wheel (which was 
| steamer ) 
was 16 feet 


hub about } teet 


e-hung on. the 
Lhe 


eter 


wheel 8 inches in diam 


and the in length 





(He Borrom PLATES AND SEAT FOR TH 
\oLp 

lo start the job a hole sufficiently larg: 
was dug in the foundry floor between two 
ranes; this hole was about 3 fect deep 
ind was shaped like a cross with arms 
iO Teet long and a large center lhe 
bottom of this pit was leveled Ip and 
four bottom plates, Figs. 3 and 4, « 
aid down in the proper positions ihe 
old screw, partially shown in Figs. 1 and 2 


was then blocked up level on these plates 


blade, t's 


mold was started 


under each 
3; the 
by bricking up under the hub, making 

to of th 


four plates 


with one bearing 


shown at 4. Fig 


down the edge 
the 
the 


parting material on this joint 


Lape red joint 
left 
ame together at 


hole where bottom 


center and putting 
This seat 
or bearing is shown in partial section at 
it rests on the bottom of the pit 
baskets after 
le rest of the mold has been lifted away 
\fter 
ider side of each blade was bricked up, 


lig 4; 


id is dried there with fire 


this seat was finished, — the 


loam being used on the bricks next to the 


} 


pattern and mud on the outside 


the 
with 
tilled 


floor 


course, 
filled in 


interstices 


being 
the 
the 


between 
brick 
dust 


large space 


broken and 

from foundry 
Fig. 5 of a 
section of this brickwork, X O being the 
The 


ber of the cope being cast on a flat bed, 


with dry 


gives a vague idea 


bearing for the cope upper mem 
for the bearing to slant 


to 


it was necessary 


downward in a straight line as its ele 
vation, but, in plan,, following the curv: 
yy, Fe 2 The dotted lines 


give an idea of the relation of the 


in Fig. 1 
shape 
of this bearing to that of the elevation of 


the blade . the 


suit the shape 


bearing being trued up to 
of the 


assembled in place 


copes each one 


as 


was 


Cue Copr 


[he copes themselves were tidy and 


cheap pieces of rigging as far as they 
went, each one composed of five pieces 


shown in detail in Figs. 6 to 10, and being 
composed of the following parts: Lower 


Fig. 6, with prickers, two lifting 
lugs and three upright lugs cast on; upper 


plate, Fig 


plate, 


with two lifting lugs and 


4s 


hold tl 


position 


kers 


77 2. = 






4 


4 


J 


r 


HART 


ugs to correspond with | 6 when 
Fig. 8 is an end piece with 
cast on to carry the sand around 
he hub and with holes for the gas to get 
| igs Qo and 10 are two cross-bars 
the affair together, though Fig. 9 
) the brick-work 


s} 
fe 
fe 


| he re be 
10p 


yreman 


yr these sha 


= 


cases 1 ie 


\ 


connect d 


FACILITIES 
pattern o1 

with the 
made wooden 


himself 


ng ne 


fue Jon Done With 





INDIFFI 


a 


REN 


rpe 


foundry, 


pes out of some 


I 


We 


re 


1 
tnen 


outlined 


| lea 
; a 


\RTIAL 


ELEVATION 


Oo} 


rHE 


> 


PROPELLER IN 


BLADE 


OF 


rHE 


PROPELLER 


lah 


POSITION 


IN WHICH 


IT 


WAS ( 


AST 


1 








Ld 


FIG, 


Vi 


me) 


Plan 


J 





PLATE FOR BOTTOM 


FIG. 4 


OF PIT 


Elevation 


1e 


oid packin 


templets 
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open sand bed and the molds made up 
with the use of such material as could 
be found about the shop, which really 
amounted to a few brick and some pieces 
of wood brought to the foundry origin 
ily to use for fire-wood. 

The total molding the 
opes was about $4 (that much was good 
work) ; 
onsiderable, though this was due to the 
facilities 


cost of four 
assembling them, however, cost 
wretched crane 


\FTER FRAMING THE 
Cope 


[He OPERATION 


As soon as one cope skeleton was bolted 
together and the parting finished to suit it, 











SECTION OF BRICKWORK 
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DRAWING THE PATTERN AND DRYING THE 


BLape MoLps 


The pattern was then drawn (this on 


weighed within a few pounds of nine 


tons), the bottom half of each blade mo!d 
finished, and after the bottom blades were 
staked to insure their return to a proper 
position, each section was lifted on to the 
drying carriage and the copes placed on 
them, each cope, however, being blocked 
whok into 


up a few inches; th was run 


the oven and left there until dry 





yss-Dar 








FIG. Io, Cr Das 


USED IN FRAMING THE SKELETON OF 


ECES 


rHE 





COPI 








LOWER 


COPE 








ATE 








FIG. 7. UPPER 


ine pro eed d to lay the brick in 
care being necessary, as there was no 
ich to support the brick-work, esp¢ 


illv at the wider, flatter part of the 
de, which was fully 4 feet across; 

f there really was any, was pra 
ally nil That portion of each cop 
ich formed the hub was rammed 
th dry-sand facing, properly gagger: 

After all the copes were bricked 1p 


r ; 
T 


ho ste d 


properly 


marked, they 
t, blocked up on the foundry 
ed and blackened 


were 


COPE PLATE 


. 
REPLACING THE Mops IN THE P 
Whe the carriage was ed out 
again, a complet blade mold was pl ed 
the pit at cach lift; the copes one at 
time were then raised enough to remove 
blocking and brus!l ‘ I any lust 
which had gathered. They were tl { 
together accurately by the matchin yt 
the marks mentioned before, and the 
joints at the hub made up neatly 
lhe center core was then set and t 
hub covered with a ik ore in which 
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were five holes for pouring gates, seach 
1% inches in diameter, and one about 4 
inches for a riser 


sinding the animal together was sort 


of a nightmare of a job, and I guess no 


two of the blades were fastened alike 
but it went something like this 
First we got a soul-and-body hitch’ 


} 


inder the four bottom plates in the center 


bringing the loos between the 


« nds up 


arms in a position to be secured later on 
lliow tHe Cores Were Kerr Down 
The blade copes, though a very good 


brick-work, had 


strength to 


rig tor ibso 


carrying 


lutely no withstand the up 


ward 


pressure of liquid iron; to over 
come this lack, a number of plates gen 
erally used for drying cores were used 
is follows \ bed of soft sand was 
spread over the brick-work and the plates 
were rubbed on this bed until a firm 
even bearing was secured all over the 
bricks Then four straight-barred iro 
‘opes (part of the general shop equip 
ment), 8 to 10 feet long amd 4 to 6 feet 
wide, were placed, one over each blade 
but blocked up in such a manner that 
they were just clear of the plates men 
tioned [hese copes were then clampe 
the bottom plates ; the oose ends ot 

he bottom hitch were then hooked 


rope 


« mnding ( f 
put o mm Ww t cram 

lhe inner end i the binding pes 

ad th b ing oT were the 
wedged from ‘ and all the plat 

rf. ) ti \ ] W he 

wedged down t bar f the bind 
na np ei vedg vh 

ere W il | pu mn 

*We presume this means a. strong 
though soul and body sometimes separate 


quite readily ep 
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FINISHING AND Pourine 


lhe whole thing was then rammed up 
with sand, in, between and around and 
over, the runner built for two ladles and 
the job cast at half-past ten at night; a 


3-ton used, and 


6-ton and a ladle wer 


there was hardly enough iron, although 


the mold was really filled 


THe WASTEFULNESS OF Poor EQUIPMENT 


The shop was old-fashioned, with poor 
equipment, and had two majestic jib 
cranes, requiring a small army of laborers 
Speed could not be gotten 


Add to this 


to move them 
out of them at any 


price 





“\ 
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A modern shop with reasonable equip- 
ment could produce the same casting with 
one-third the amount of labor. Take the 
one item of placing the meld in the pit 
and preparing it for the metal, in this case 
involving a direct expense of about $60, 
and compare it with the case of a similar 
wheel 15 feet in diameter and weighing 
over 8 tons, which was made in another 
shop, and taken from the oven and made 
ready for casting at a cost of $16 and no 
need of hurry 


\ SuGGeEstTeED IMPROVEMENT 


I mentioned that the, copes used were 


tidy and cheap rigging; one of these copes 


\ 


\ 


NS 


Fic. 11 





© 
< . a 
tty ling t—41 
— + 
< SQ A 
a 
a | | \ \ ) \ 
Sa { ( . 4 | = 
E | |. « i= 
Fic. 12 
\SSEMBLED COPE SKELETON 
is shown assembled in Figs. 11 and 12 


the policy of furnishing practically noth 
ng for the molders to work with, and we 
find that the amount of labor going into 

job would appal the owner or a better 
equipped foundry, this propeller footing 


up at the rate of a few over 50 days for 


one molder and a laborer, although cast 
on the night of the seventh day by work 


ng several men overtime 


> 


[The dotted additions at AA, Fig. 12, 
show how by making the cross bars, Figs 
9 and 10, a few inches wider, casting a 
few 2-inch holes in each, and passing two 
or more pieces of bar iron through them, 
as at BB, the plates covering the brick- 
work could be wedged from these bars 
Then by clamping the lower and upper 
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plates EE and FF to the bottom plates, 
the binding copes could be dispensed with 
(the price of a. couple of new hats saved 

girls’ hats at that), making each blade 
practically the same as if made in a flask, 
as smaller wheels are made in so many 


places 





Solution of Bevel-geared 
Epicyclic Trains 


The 


By W. Owen 


In my first article on epicyclic gearing 
I gave the following rule: 
a—il 
ad 
where » = revolutions of last wheel, a= 
revolutions of first wheel, / = revolutions 
of arm. The sign for the value of the 
train is determined upon by inspection, 


= + value of velocity ratio of train, 


thus; 

If the arm be held and the first wheel 
revolved, if the last wheel revolves in the 
same direction as the first wheel, the sign 
is +; if in the opposite, 


[HE QUESTION OF DiRECTION OF MOTION 
IN THE Bevet GEARS 


As some difficulty may be encountered 
in the application of this rule to bevel- 
geared epicyclics, owing to the altered po- 
sition of the revolving arm and wheels 
from ordinary spur-geared epicyclics, I 
propose to show how this difficulty may be 
overcome, and to work out, by this rule, 
a rather intricate mechanism. 

The difficulty aforementioned wili be ap 
parent from the following: 

Referring to Fig. 1, A is a loose wheel 
mounted on stud B. C is keyed to the 
haft D. Supposing that it were necessary 
to calculate the revolutions of 4, knowing 
the revolutions of the stud and of the 
wheel C, what sign must we prefix to the 


quantity for the value of the train,or 7° 


That is, if B be held, and C 
are A’s revolutions in the same or oppo 
don’t know 


revolved, 


site direction to C’s? I 
\gain, supposing that 4 be rotated once 
on its own axis, and then B rotated on 
the axis of D, how many revolutions has 
I don’t know that either, 
and what's more I don’t care, for this 
Fhe mechanism as shown could 
not be called an epicyclic train, as the 
motion must terminate in a plane parallel 
commenced, so 
with the re 


A made now? 


reason: 


to the one in which it 
that I am only 
sults of A’s motion, not with its actual 
motion, and if I can show a method of 


purpose will 


concerned 


obtaining these results, my 
have been served 


FINDING THE VELOCITY RATIO OF A MITER- 
GEAR TRAIN 

2, A, B and C, 

are three miter wheels. A is fixed, B is 

loose on stud E, which is free to revolve 


on D.C is keyed to D 


Referring now to Fig 
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In this instance we will calculate the lutions of B; but we should have obtained of 3B due to one revolution of 4 and 
lutions of the arm per revolution of ‘ B 13/36 revolution of the arm F in the sam: 
. - . the same final answer by taking direc 
with A fixed or stationary. A direction 
ai : 7 - f . ; Tow te 1] ke the sien 
i y ) > value of th . , B Now in this step we will take the sign 
lo obtain the sign for the value of t € the second step instead of I 
in, it is clear that if E be held and ¢ a ee gee wee eee es 
: ° . . 1O e aiue oO ve train, oO - as 
volved, A would revolve in the opposite [he whole thing will be seen at a glance B 
rection to C, therefore the sign is —. to be mathematically correct, as the full — A 2 : 
plying the rule, we get: value of the train being minus, the alge —s 7.6 v1? 
? C ] braic product of the signs taken in the two 
a — o— I ; a= (9 13) 1s 
7 y <. 7 ‘ steps must also be minus gi” 31 ‘) 26 + (26 t). 
a— y I— I 
Working this out, — qs. 


I 
é 
i 


o—fa 3 4+/,—3/ 














So far we have that for one revolution ot 
[herefore for ome revolution of C with 4 { the arm makes 13/36 revolution in the 
stationary, the @rm will make one-half a same direction as 4. and B makes a 
revolution in the ‘same direction. revolution in the opposite direction to 4 
[He STEP-BY-STEP ME ANALYSIS f . . 
16 STEP ster METHOD OF ANA 7 HIRD STE! THe ANGULAR VeELocity oF / 
Now suppose that inste of. working = : ' 
= PPpo ¢ that instead of, wi ~~ = But 2), being keyed to B, must have ex 
whole thing out at once, we treat it in as “NON “a 7 
: 26 t. oe’ NON actly the same motion as 8B; therefore 
steps, thus: Ignore A for the present NY ’ . 
: “ ‘mS now we require to find the revolutions of 
ind calculate the revolutions of B due to \ ' oe sad 
, \ E due to 13/36 revolution of the arm / 
me revolution of»C and one-half revolu - - 
. . : “~*~ and .%*; revolution of DP in the opposit: 
tion of the arm & inf the same direction 
: ; : - - direction 
Now in this case, we will prefix the value , 
C When dealing separately, in the second 
of the train by the + sign. FIG. 3. A COMPOUND BEVEL-GEARED EPICYCLIC ; ; A 
B onan step, with 4 and B, we prefixed R by 
[hus we get: _ . 
g therefore, in dealing now with D and 
a—-% 1. - hase ee : FINDING THE VeELociITy RAtIo oF A Com E D ' ) 
— = — = 3 wt — *% =I. . “> > ist D . 
1—% mr . POUND BEVEL-GEARED Epicyciic TRAIN oF wae oe + K 
thus for one revolution of C and one- \ very instructive and interesting ex a—i_D n— ii sol 
half a revolution of the arm E in the same ample of a bevel-geared epicyclic which a i a ihe ‘ —H ad 
direction, B will make one revolution in embodies all these little intricacies is 
. . . : . ; . : — 13 " 65>. riya 
the same direction as C. shown in Fig. 3. The mechanism as il 36 m = (36 X 48) — (17 ss) — 17,348). 


Now ignore C and calculate the revolu lustrated is used in Humpage’s patent Working this out, »—0.108 Therefor: 
tions of A due to one revolution of B lathe, being mounted on the spindle inside for one revolution of 4. E will make 
0.108 revolution in the same direction as 
direction. If our method is correct, this A is a pinion of 26 teeth keyed to the { 


of course should = O, as previously it cone pulley; B and D have respectively 31 


and one-half revolution of E in the same _ the cone. 


Did E revolve in the opposite direction 


to A, this would be shown by the answer 
and 17 teeth, and are keyed together but 


revolve loosely on stud F, this stud also 


being 0.108 


being free to revolve about the spindle S$ 
C is a stationary wheel of 46 teeth, and FE 
is keyed to the spindle and has 36 teeth 
When 4 is driven by the cone, B will 
rotate on its own axis, and, as C is a 
fixed wheel, the motion of B must cause 
stud F to revolve around the axis of S, GF 
carrying B and D with it and causing D 
to drive £: 





' I will now show how to find the num 
FI I. ILLUSTRATING THE QUESTION 01 ber of revolutions for one revolution of A F} > A MITER-GEAR EPICYCLIC TRAIN 
RELATIVE DIRECTION OF ROTATION IN 
BEVEL GEARS First Step—VeLocity Ratio oF .1 AND / 


| he reduction therefore by this 
ec . . ; Dealing in the first place with wheels A, mechanism 
has been stated that 4 is a fixed wheel , Ds sage : ; 
B and C, we will find the revolutions of 





Now in this case we will prefix th : : . 
the stud F due to one revolution of A = = 9.25 
B , -¢ 0,105 
value of the train, or 7 by the sign. with C fixed 
, 2 7 / \ Two-step SOLUTION 
hus we get " _ 26 o —: 2 
a—é , I i ; [his example has been worked out in 
” Pv I : . 
2 = — ,s = I+ > 461 na 6] >] , three steps in order to show the applica 
so ae fang 26/, 72 2 ; 
: . [=m 2! , tion of the and signs. The desire 
an sz 2$ or i? . 
—_— > : result could, however, have been obtained 
hus it will be seen that when dealing Therefore the arm or stud / makes jn two steps, thus 
a a . i 1c same direction as : 
M a bevel-geared epicyclic in steps, the I 3/30 revolution in tl e same directior ———— ee 
te of the train for the first pair of 4, per revolution of | 
Z y ] »] ) Ss i) 
gears must be +, and for the second pair ; : Calculate, as before, the rev lutic ns of 
r vice versa. In the first step, had Seconp Step—THe ANGULAR VELOCITY the arm due to one revolution of A and 
VV re c ‘ . ‘ ’ ‘ . / 
e or B no revolution of ( 
we taken B® R’ we should have Now dealing only with A and B and This result we know is 13/36 revolu 
obtained a different result for the revo- the arm, we require to find the revolutions tion of the arm in the same direction as A 
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THE SECOND STEP vossibility of error. On the other hand, enters these pipes and passes out throug] 
I . 
ied ‘ although epicyclic gearing may be divided the 3/32-inch holes. The large number 
Now calculate the revolutions of : due tt i . : : 
10 no revolution of C and 13/36 revolution ‘0 three distinct classes, viz., ordinary and location of these holes insure a sup 
0 » 0 oO : evo ) ° 7 : 
f the arm differential gearing, planetary gearing and ply of gas throughout the entire volum: 
If the arm be held and: C revolved. / bevel-geared epicyclics, this one simple of the burner. Air is supplied throug! 
S « c “ alle CVvotved, . 


wilh ceveiee ia the came Grection ( rule is applicable to the whole lot the larger end. The pressure for both ga 
“ l ¢ Sé ¢ CC o as 


therefore the sign for the value of Manchester, England and a abowt 4 ome rhe lengt 
: 1) : of flame which can be obtained from thi 
rain will be 4 

burner can be varied by changing the vol 
nm —f ie 17 A Gas Burner out of the Ordi- ume and quantity of the air supplied. | 


a—l 31 < 36 
. nary and Two Interesting 
(31 x 36) (@ — 53) = — 88 (46 X 17). 
Furnaces 





Chis, worked out, will show w to equal 


0.108, as before l-piTORIAL CORRESPONDENCI 


\ GEAR oF Wipe AppLicaniLn 


We ordinarily think of gas burners as 


\n astonishing amount of variation can mall appliances The half-tones, Fig. 1, 
he obtained by this gearing, as will be show us, however, that such is not always 
seen by altering the numbers of teeth in the case Chey illustrate a natural-gas 


the gears slightly and calculating the ratio; burner having an outlet diameter 


in fact, the velocity ratio is only limited 7 inches. It is used in rotary cement 


/ 


by the pitch of the gears. A reverse mo ilns m the cement fields of Alissouri. The 














rUBE-WELD HEATING F' RN ACE 























\ RIVET HEATING FURNACE 


to can | etfected by 1 ne ¢] burn Consists Of a cast-I1ron body. a cast . owever:nr, lx shot out to a distanc: 
numbers of teeth in D or ¢ iron nozzle and a wrought-iron sleeve of feet from the end of the nozzle. 


v R which contains a series of 5-inch 
rENERAL KULE FOR SOLVING ; ‘UR 
wrought-iron pipes arranged in a spiral, \ Tupe-we_p Heating FURNACI 
(FEARING , . > 
s shown by the lower of the two views Fig. 2 shows a recent development 1 
It may be contended th ne of these inch pipes has about furnace for heating welds for locomotiv: 
shorter methods of analysis than the one ta 32-inch holes drilled along a_ lin hoiler tubes It consists of a cast-ir 
advocated here, and | am « prepat parallel to the axis and opening toward fram: supported on angle-iron legs. T1 
icknowledge the fact e ot the burner he gas 1s sup lower portion is lined with fire brick, prt 
lv experience goes, thes« metl plied through the tapped flange shown at ducing a wall about 47% inches thick su 
are all of use onlv to their own pat it he side of the body castings and enters rounding a good-sized combustion chat 
combiration of gearing, an ul n angular space which surrounds the r The fuel usually used is fuel o 
nece p 7 ¥ / ] , ’ ~ y ] 
come necessary to us¢ b vrought-iron  sleev« Che open ends of tomized by air at about 10 pounds pres 
different, mechanism from thi the inch wrought-iron pipes are flushed 
crally known, a new formula o with the outside of this sleeve and open ) at about 4 ounces pressure ry 
einen Sens chm te no = . — me Ohh th a | 
ion ha investi lL, with ‘ into this angular space; thus the gas valves and burner are shown at the rig 


sure, and supplied with air for combus 
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and end of the furnace. The upper part 
f the furnace, or the box-shaped section, 
to which the tubes are inserted, consists 
a special tile. This has a 2-inch longi- 
dinal slot, which connects with the com- 
istion chamber on the bottom and the 
mospheric air on the top. Through this 
e are two circular holes slightly larger 
an the size of the flue which is to be 
ated. On the back of the machine and 
posite these circular openings are stops, 
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Novel Bending and Forming Die 


By R. A. ALMOND 


sketch 
a large metal-goods 


shown the de 
signed and used by 
establishment for producing parts of sheet 
As the 
chief feature sought in this line of manu 
facture the reduction of cost 


elimination of as many ns as pos- 


The die in was 


tin, shown on top of drawing A 


is and 


operati 








e of which is shown in the half-tone. sible, a die which allows the accom 
hese stops can be adjusted to give a_ plishing in one operation cannot fail to be 
fe end of from 6 to 12 inches as desired. of interest. As a large number of these 
using this furnace only a small section parts were required daily, the necessity 
the tube is heated at the scarf, because for producing them as pidly and as 
channel through which the hot gases cheaply as possible was obvious without 
ss is narrow. Again, as the gases pass considering the expense of the die 
rough the top of the furnace, there is The sheet tin is 0.012 inch thick, 8 
x r 
_ . A — KB, 
» ’ — 
2 ee a ee 
2 
: 5 > = 
2 x ~ 
2 —-{ 
3 = 
S 2 
—y) Ys (ise) =) 
~ SY  _———e Z 
iS El *s 
S —— =X 
— 4 
R — 
—— 
— 
W =2 
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AUTOMATIC 


ry little discomfort to the operator from 

It is claimed that from 60 to 100 

hour 2-inch 

bes with a fuel consumption of from 2 
gallons of oil. 


heat 


lds an can be made on 


A RIVET-HEATING IURNACI 
Our third half-tone illustration shows a 
of rivet-heating furnace of which 50 
re recently furnished to one of the new 
of the Standard Steel Car Com 
These furnaces are capable of heat 
500 ordinary-sized rivets per hour in 
of the three 
of 75,000 rivets per hour for the lot 


ne 


openings, making a 


furnaces. These three interesting de- 
pments were seen at the factory of 
Jones & Co., Inc., of Pittsburg, 





famous Selden automobile patent 
was delayed until November 5, 1805 
till has five years to run. 


he 


BENDING 
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AND FORMING DIE 
inches wide and comes in rolls 150 fe 
long. It is placed in a sp wit! Ar ge 
washer on each side for guides. On the 
left-hand side of the press the metal ts 
fed in by an ordinary automatic rollet 
feed, and ratchet stops art used for ad 
justing to the proper length. On the right 
hand side of the press sits a boy with 


pair of shears which slide on rollers in a 


V-groove and cut the strips off to a gage 
mark on the bench, 38 inches long Phe 
press runs at the rate of 125 a minute the 


whole day long without any attention 


whatever except when changing the sheet 
ry quickly 


the press 


and that is done ve 


prope! h pe 


tin roller, 


To produc the 


has to drop down three times by hand 
with the roller feed in uss [he punch B 
is raised only high enough for the metal 
to slide through [his is done in order 
to guide the metal on top and bottom as 
well as on the sides. The first groove is 
1/16 inch wider and rounded in the bot 


585 
The 
second groove is finished to size with a 
2-degree angle on each side The third 
inch wider but finished 
top 

necessary of a 
about 1/64 inch on either side in the roller 


it an easier bend 


tom so as to make 


jo sie 
iS leit I/ 32 


Bottom 


groove 


to size and This was found 


on account little variation 


feed If these grooves had to be formed 
exactly a certain dimension apart, a dif 
ferent design of feed would be necessary. 

The three knock-out pins C have heads 
on the inside with a spiral spring between 
the stop screw D. The size of spring wire 
nust be determ | after a few opera 
tions, as it must not be so stiff as to mark 
the metal; at the same time it must be 
strong enough t e it ou The punch 
is hardened on tl tom and drawn to 
a light straw color for a lasting service 
[he die plate E is of cast iron, planed on 
top and bott | fastened to the press 
with two straps. On top of the plate is 
located the die block F, with crews 
and two dowel pu After the die is 
assembled and set up with the punch in 
he press, it is further secured by solder 
ing each end of the die block and then 
transferring all the holes from the plate to 
the die b s this the only way to 
line it up. The ne press must be used 

ill t f the parts 
be ging 1 t being ted to the press 


ne way 
for 


ut pin 


ae in ne Sal 
wance 


| 
CA 






] enter is bored a straight hole to 

t ! f I ew G. On each 

de of the d ck is located a bending 

In tl er the plate a 
taper brass bushing driven from the 





inside and held in place with two screws, 
1 n each side These bushings fit the 
right- and left-hand screw G. In one side 
of the plate are driven two pins or three 
rrnered knives K, to split the side of 
the sheet tin with the first descent of the 
puncl In tl middle, above the brass 
bushing, is an elong ted square hole L, 
with the inside top, corner beveled to a 


15 degree angie, § tl Ser nd de scent of 


the punch can bend the side of the sheet 
tl On each side of the elongated square 
hole roove | inch wide and % 
inch deep, milled to make room for the 
sides of the sl tin while in operation 

lhe screw G eld stationary with a 
running fit in the block N and strapped 
down to the cast-ir plate with two 
screws? O. On one side of the screw 1s 
placed a ring P with a dowel pin through 


it. On the other sid fastened a lever 
O with a dowel pin through the screw 
end. On the other e1 of the lever is 
tted the connecting-rod RK made in two 
parts with a he ew S on each end 
ind a right- and left-hand adjusting nut T 
in the middle. On the end of the press 
shaft is keyed an intermittent gear .V 
[his meshes in with the pinion gear W, 
which carries the crank and drives the 
bending p irtion of the die 
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conomies and Advantages of Grinding—l 


By Selecting the Proper Wheels, 


Keeping Them in Good 


Condition and Using Them at the Right Pressure and Speed 





sy fs. 


It is a disk or wheel built up from a 
numerous assortment: of minute cutting 
tools which are held in position by a 
more or less friable bond. In using the 
wheel we must bring it to bear on the 
work with a pressure that shall not be so 
great as to tear these minute tools from 
their setting until their cutting efficiency 
is exhausted, for if we do so we are wast- 
ing the wheel. To gage the exact amount 
of the pressure required is a matter of 
judgment and experience, though wher: 
automatic feeds are provided on a ma- 
chine the right amount of pressure or feed 
is soon determined. It will also be read- 
ily understood that a regular automatic 
feed is more reliable for the purpose than 
a possibly erratic hand one. The auto- 
matic feed may be set to give a certain 
depth of cut at each pass of the wheel, 
and its amount of wear noted; if this 
wear be found excessive the depth of cut 
may be reduced. It must not be here for- 
gotten that work speed also enters into 
this consideration and that a high work 
speed will tend to wear the wheel exces- 
sively; inversely a reduced work speed 
will reduce the amount of wear. Hav 
ing those points in mind the right com- 
bination of work 
speed is soon arrived at, and an ap 
proximate 
future 


depth of cut and 


judgment attained for the 


The amount of stock left for removal 
by the grinding wheel and the method of 
preparing the work have both much bear- 
ing on the economic use of 
wheels, and to the 


grinding 
writer's personal 
knowledge heavy and unnoticed losses 
often occur through want of a few pre- 
cautionary measures The necessary 
amount of stock to leave on a piece of 
work as a grinding allowance depends 
firstly on the type of machine employed, 
the class of laber engaged in preparing it 
and whether it has to be hardened or 
otherwise. 

First as to the type of grinding ma 
chine: In powerful machines, say, of the 
Norton type, which will removee stock 
rapidly, the grinding allowance may be 
anything from 1/32 to 1/64 inch Chis 
broad limit allows of expedition in the 
preparation of work in the way of coarse 
feeds, nor does it necessitate the same 
skill in preparation as would a more re- 
fined limit; but its maximum should not 
be exceeded unless there are special cir 
cumstances to warrant it. 


*European instructing operator for the 
Norton Grinding Company 


DARBY S H 


IGNORING THE OPERATOR 


It very oiten occurs that the complaints 
of the operator are ignored in the matter 
of too large an amount left for removal 
Where piecework is in 
vogue this is the rule rather than the ex- 
ception, but some little consideration will 
show that there is reason in his com- 
He has had his price most prob- 
ably based on the removal of a given 
amount of stock and he not unnaturally 
This, if 
his complaints are not listened to, will lead 
him to crowd his wheel on to the work 
in an abusive manner and though he may 
sometimes succeed in his personal object 
it is at the expense of his employer's 


by grinding. 


plaints. 


wants to make the usual bonus. 


wheel. 

To avoid the limit advised being ex- 
ceeded, rough tolerance gages may be 
provided with radial points so that the 
work may be gaged while it is in motion 
when being roughed down for grinding. 
When powerful grinding machines are 
used, there are many cases of an especial 
character when the grinding allowance 
stated may be exceeded to advantage so 
long as discretion is used. Straight shafts 
may often be ground direct from the black 
bar of raw material 1/16 inch above fin- 
ished size, or when shafts of this character 
must have large reduction on the ends 
they can be roughly reduced in the turret 
lathe while in their black state and fin- 
ished outright more economically in the 
grinding machine. Very hard qualities of 
chilled rolls are other cases 
where it is often more economical to use 
the grinding machine without any previ- 
ous machining process, and though there 
may be sometimes an alarming waste of 
abrasive material its cost is as nothing 
savings that are 


steels or 


compared with other 
made 

It is at present an accepted fact that the 
use of high-speed steel obviates the neces- 
sity of casting or forging to the limits 
which were necessary before its introduc- 
tion, it being found cheaper to bring the 
work to shape in rapid reduction lathes 
tools. The writer, 
however, has seen examples of 
which the forging and casting were ar- 
ranged for grinding without any previous 
machining and with extremely profitable 
results on work of a somewhat limited 
size. Grinding allowances for hardened 
work are usually left larger than for soft 
work, to allow for possible distortion; so 
that individual experience alone can de- 
termine the amount to be left. It is suffi- 
cient to say that the allowances on case- 


and other machine 
many 


Rh eS” 


hardened or carbonized work should n 
be too excessive; otherwise the harden: 
surface may be ground away. To usé¢ 
“bull,” the easiest way to avoid troubl 
from hardening distortions is to see th 
they do not occur or at least to take a 
known precautions against their occur 
rence. 


GRINDING HARDENED WorK 


As far as the actual grinding of hard 
ened work goes, it is indispensable that th 
whole portion of a piece that is to 
ground should be roughed over previou 
to the final finishing; if it is at all possibl 
to allow some little time to elapse b« 
tween the two operations so much the bet 
ter, more especially if it has bent in hard 
ening and been afterward straightened 
this will allow of the development of a1 
strain that may be present. Both for 
special and standard work in a factory a 
table of grinding allowances can be con 
piled as a result of experience and posted 
in a conspicuous position. If this be done 
and trouble taken to see that it is adhered 
to, it will save much trouble and be a 
means of avoiding much unnecessary ex 
pense. 

Mention should be made of the neces- 
sity of slightly undercutting the corners 
of shoulders so as to preserve the corner 
of the grinder’s wheel intact. A piece of 
work prepared in such a manner as will 
form a radius on the corner of the wheel 
is an abomination, for to get the wheel 
face flat again means much waste of wheel 
and wear of diamond tool. Where fillets 
or radii are necessary they are better got 
out with a tool, for even if they are to 
be ground they must be turned good to 
allow the wheel to conform to their shape. 
The only excusable reason for grinding a 
round corner is when the work is hard- 
ened or in some special case where the 
expense incurred is warranted. 

It was remarked dt the beginning that 
there -was a very lamentable want of 
literature on the subject, so that the next 
best thing to do is to create some. One 
of the most useful educational methods in 
our public schools is the practice of essay 
writing and in the after more strenuovs 
life its purpose is just as useful. You have 
only got to begin to write about a su 
ject and you soon realize how little you 
know of it below its surface and how 
much there is to be learned. It leads to 4 
concentration of thought and research of 
acknowledged authority which 1s useful to 
the individual who writes and which must 
have some value to those who both read 


and criticize. The pages of this and other 
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for the 
tion of discussions and descriptive matter 
n this and other kindred subjects, which 
; an opportunity that should not be neg 


uurnals are thrown open recep- 


No one is so lacking in knowledge 
little 


cted. 
it what he 
int which may possibly solve a greater 
the 


can contribute some 


fact of 
educational to 


lifficulty, and bare writing 


bout it may be him in 


any unforeseen ways 

3ELIEVE IN Wet GRINDING 
this 
whether 


raised in 


The 


me time 


question was paper 


ago as to internal 
rinding should be done with water 
f your. correspondents raised an objec 

n to the practice on the ground that 
vater interferes with the cutting efficiency 

the wheel. Personally I am inclined to 
think that his reasons are to some extent 


One 


maginary, or it may be due to applying 


e water at other than the right spot 
his spot must be right at the grinding 
i £4 








? 
. 
i 
. 
ner 
f 
vill FIG. 5 FIG. © 
eel ETHODS OF § 
eel 
eel int, whether it be internal, external or 
ha plane-surface work, and must be delivered 
ost vith sufficient force to keep the wheel face 
em lean. If this is not done there is a kind 
- f mud accumulated at the grinding 
ape int, which causes glazing. Water is, or 
oa hould be, used in grinding processes not 
ed s a means of quenching heat but rather 
the prevent its creation and radiation, and 
the actual grinding point is the best 
that ice to apply it. 
f lt is a necessary means of keeping the 
next irk at an equable temperature so as t 
One bviate distortion and to make the matter 
is in taking dimensions an actuality rather 
— in a guessing matter. This applies 
10u jually to all kinds of grinding and n 
have rsonal experience is quite opposite t 
. ur correspondent’s in the matter of out 
you put. By the use of water in internal 
how vrinding I get a greater output, a bette: 
to a ish and work which is more uniform 
h of size than I did previous to introducing 
ul to Even granting that the trouble com 
must plained of does exist, the other advantages 
read re than compensate for it, and for hyg 


ther enic reasons alone it is commendable. As 
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for the complaint of excessive wear of 


grinding spindles it must be considered 
that their journal area is of unavoidably 
and their 
they need renewal from time to time, but 
Probably the lubri- 


fault as 


limited size speed very high; 


this is not a big job 
the 
this often gives trotfbl 


cant writer uses may be at 


with these small 


spindles. I have found a mixture of two 


parts viscolite oil to one of kerosene the 
occasional flush 


Certainly the 


best in my case, with an 
ng out with pure kerosene 


rapid wear of his spindles is peculiar if 


due to wet grinding. I have noticed par 


ticularly that in my case they have run a 


omparatively longer period without 


taking up for wear, and I have given the 


water credit for this in preventing the 


cverheating that formerly occurred 


[THe Use or DIAMONDS 


Before closing this matter it is perhaps 
11 


as well to give the question of diamonds 











a 


7 FIG. 


FIG 


ING DIAMONDS 


as they are a 


item A 


little consideration 


ymetimes 


some 


very expensive 


diamond is a very essential part of a 


grinding machine’s equipment for in its 


absence a’ good and highly finished grade 


f work is an impossibility. It is perhaps 


necessary to state that they should be 
the hardest rough stones procurable, and 
hat the larger they are the cheaper they 


] 


ire in the end. With regard to their size 


[his is a known proportionate element in 


their price per carat, but a large stone 


illows of a more secure hold in its setting 


ind so the danger of losing it is reduced 


\s a further precaution against this 
langer the diamond tool should always 
e held by mechanical means when using 


except in c& which ar inavoidable ; 


ises 


this may be in cases where profile shapes 
have to be turned on the wheel face. An 
ittempt to turn by hand perfectly flat 


face on a wheel, which is necessary for 
finishing, must of a necessity end in fail 


ure, putting aside the risk of grinding 
away the setting. 

There is often a somewhat pardonable 
supply each ma 


reluctance to eparate 


wn 
oO 


NS 


chine in a grinding plant with a diamond, 


but it difficult to prove that it is a 
If one diamond 


machine 


mistaken economical idea. 


is allotted to two or more 


operators there is no one directly respon 


sible for its care and it must naturally 


have the total wear of an adequate sup 


ply. Another point to consider is the loss 
of time incurred in chasing around for it 
by the man who wants to use it, and the 
not unusual chat with the workmate he 


As a 


diamond a full stream of water 


finds in possession of it 
tion of the 


should be run on it when in use and many 


preserva 


light chips are preferable to a few heavy 


ones. The main thing to watch is that it 
does not get unduly heated, for this is 
disastrous to it. Where large quantities 
of material have to be moved from a 


wheel the ordinary wheel dresser may be 
bulk of the stock 
for finishing 


employed to reduce the 
the 


to shapx 


and diamond only used 


SETTING THE DIAMONDS 


Diamonds may be obtained ready fixed 


in suitable holders or the rough stones 


bought and set by 
toolmaker 


methods by which they may be held s« 


may bi any competent 


The illustrations show various 


curely and require but little explanation 
First, Fig. 5 is the method most com 
monly used, the diamond being either 
peened or brazed in position. One disad 
vantage of this method is that the dia 
mond is apt to break with a chance blow 
of the peening chisel, or the heat from 
brazing will sometimes cause fractures; 


neither is it so easily reset when its point 


becomes dulled as are the other methods 


shown. Fig. 6 requires no explanation 


except that it is advisable to pack the dia 


mond with shredded asbestos fiber to act 


as a cushion; this method allows of quick 


resetting. Fig. 7 consists of a small steel 
to 


cap tapped out fit the stock as shown 


Enough shredded asbestos fiber is in 


serted between the diamond and stock to 


hold it firmly in position This method 
also allows of quick and safe resetting 
The fourth method, Fig. 8, is I believe 


covered by patent rights and its advantage 


can be seen at a glance; as the diamond 


wears, the small peg containing it can be 


revolved in the stock to present a new 
cutting edge and be so clamped in posi 
tion Diamonds should be kept fairly 
sharp and as their points wear off they 
should be reset to present their next best 
one. When worn quite round they can 
usually be sold to the diamond dealers 
who can find other markets for them 


Don’t let the diamond get too blunt or it 
f the wheel and so 
burn the 
iob known to th 


»f the operator loaf 


will burnish the face 


cause it to glaze and work 
There is no grinding 


writer that will allow 


ing alongside the machine, that is, loafing 
in the sense of what is usually witnessed 
and tolerated in other machine tools. The 
lathe or planer hand may so arrange his 


machine that it will dispense with his at 
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tention for a protracted period, but this 
can never be the case with the grindet 
hand. Given that suitable wheels are used, 
its operations are so rapid that it demands 
a constant’ attention and concentration of 
thought on the work in progress. Yet its 
very opposite is a condition that may often 
be witnessed. If we visit one of these 
grinding shops whose supervisor is not a 
live man, there may be seen an exhibition 
of complacency that is painful to observe 
We see operators standing by machines 
in an attitude that recalls memories of 
soldiers on sentry or policemen on their 
beat. 


unyielding substance, wl 


[hey have a wheel made of some 


ich is alsorbing 


an excess of valuable generating powet 
and which is supposed to be grinding, but 
which is mostly acting as a brake for the 


line shaft It goes without saying 


some amount of work is accomplished 1 
these places on the principle that “con 
stant rubbing will wear away a ston 


but where is the sense or economy in it 


KEEP THE WHEELS SHA 


When a lathe 


or milling cutter or any other integ 


or planer to 


cutting gives evidence of non-efficien 


we either dress it or replace at once as a 
against waste of tink 


So with a grind 


natural precaution 
and indifferent work ing 
wheel that is too hard or otherwise 


suitable. Unfortunately you cannot cur 


it with the grindstone, but you can chang 
it for a 
with grinding as it is with all other thing 


softer or more suitable one. It 
that a superficial knowledge of the sub 
ject will only afford commensurate results 


To obtain its full benefits one must be 


prepared to go below the surface, and th 
grinding-machine operator is not outsid 
the pale of this advice If he is an earn 


worker the adverse conditions stated will 
set his thoughts at work and provided | 
is listened to, he may save his employer 
much expenss He will set his wits t 


work and employ such means as will mak: 


him familiar with the tools he works wit! 


and so be able to humor these peculiari 
ties, 

[he opposite type of individual is too 
well known to discuss his attitude in the 
matter, and it may be summed up as one 
of indolent apathy Modern grinding 
practices require that whoever takes up 
the operation of machines shall hav: 
open mind and be able to receive impres 
sions which are sometimes opposed 
previous machining processes. For thes 
reasons the average good mechanic does 
not always make a successful operator, he 
being in many cases too conservative ot 
stupid to absorb any impressions oppos« 


to his past experience. On the other hand 


mechanical knowledge is essential, for 
there are many things outside th 
grinding of which a knowledge is 1 
uisite, and the job throughout 1 


some responsibility 


GRINDERS SHOULD Be SKILLED MEN 


The work which the grinder receives is 
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usually of a class that previous labor has 
been expended on, sometimes at consider- 
able expense, and if he be not a careful 
and observant worker his slips may prove 
Bright and 
have had 


costly ones to his employer 


imbitious youths who some 
little shop experience are the best material 
to train from, and if they be encouraged 
pecuniarly they invariably make good and 

lVotally 


if employed, usually proves a costly invest 


rapid operators unskilled labor, 


ment until such time as sufficient experi 
11 1S acquired, the care of the machine 
lone being one item to consider 

\ grinding machine is a tool provided 
1ostly for correcting the errors of other 


iachine tools, so that its most efficient 


17 


yndition must always be maintained. All 


belts should run smoothly and without 


ck or jar and their joints should be so 


with rapidly rotating parts, a good or 


special quality of lubricant is necessary 
1d should |< Iministered freely All 
lides and moving ways should be kept 


ree from gumming, so that they sha 
ways move freely and cleanliness is every 
vhere essential] 

[here is a class of operator wl 
s these precautions to such an extent 
is to make the operation of his machine 
This 


the individual of whom it may he said 


possible to others than himself 


that his muscularity increases as his ma 
chine deteriorates, and his type is not 
peculiar to grinding machines alone \ 


machine in this condition is an _ ever 


» " lon . 
present ad wert 


to the work it is engaged 
upon, 


ind the negligence responsible for it 


\ periodi 


quickly curtailed. 


1 1 1 
with Kerosene 18 not much 


trouble and will insure the freedom and 


easy running that is necessary 


October 24, 1907. 


Planing Fixtures for Round-edge 
Keys 





By R. H. WapswortH 


Upon assuming control of a machi 
section in an engine-building shop, tl 
first thing to attract my attention as pt 
viding a field for improvement was tl 
method of making 
These keys are used in bolting the tw 
halves of fly-wheels together, when t! 
fly-wheel has a rim section which is near 
square. The keys are used in pairs; tv 
parallel and two tapered keys and two k« 
bolts are required for one wheel. T1 
key bolts are square in section with tw 
A paral] 


round-edge keys 


holes mortised through them 

















a 
FIG. 2 

j 
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FIG. 3 
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2OUND-EDGE KEYS 
key is inserted in a machined slot throug 
the edges of the wheel and through on 
mortise in the key bolt. This operati 
repeated at the opposite side of tl 
Then this half wheel with its tw 
key bolts is fitted to the other half; si: 
taken for taper kéys and they ar 
into place. The ke 
from 234x8 inches to 1x3 


made and driven 
vary In size 
nches. They are made of tool steel. 

[hese keys, when planed on two sid 
and cut to length, were laid off for cx 
ters and drilled with a combination cent 
drill In the laying off of the cent 


some inaccuracies and othe 


in the drilling, so that when these k 
were put in centers on the pila 
they would plane neither parallel n 
to size. Much time and patience w: 


‘onsumed in drawing the centers by pe« 
ing and 
had a 

centers. 


gouging, and the resulting w« 
disgraceful appearance about tl! 
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I therefore designed and made a pair 
of fixtures to make one size of these keys. 
namely, 11%4 inches wide. It was afterward 
found that keys 1 inch wide could also be 
made in them. The success of these fix- 


sizes 


tures was so complete that other 
were made. As may be seen from the 
illustration, when a fixture was put on 


ach end of a key and put between centers, 
the key could be alined to its proper re 
lation to the centers by moving the set- 
An eighth of an 
was 
and 


screws in the fixturs 
n inch of clearance for adjustment 
allowed in width between the key 
he jigs on small sizes. 

The total time formerly 
pair of keys was never less than five 


hours for laying off, drilling and planing. 


consumed on 


This figure, however, includes some delay 

transferring from one operation to an 
ther. Frequently this time was more 
than a day, due to delays between opera- 
With the fixtr 


1 
were made in two and 


tions. res a pair of keys 
a half hours 

The first pair of fixtures made had : 
set-screw On each side near the lower end 
instead of the little V-block shown in Fig 
2, which is fitted into 


slide 


the jig to 
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FIG 5 PLANING ROUND, EDGE KEYS IN 


freely up and down. The V-block sty!e 
gives better satisfaction 


which the fix 


Fig. 3 shows the key for 
ire which is shown was made; Fig. 4 
shows a smaller taper key, while Fig. 5 


shows the fixtures in place on the planer 


} 
platen 





steel is said 


Belgian en 


\ new method of cutting 


have been patented by a 


gineer. The process consists in first heat 
g the metal by means of an oxy-hydro- 
gen flame and then cutting it by a small 
ream of oxygen gas, which unites with 
the steel and forms a fusible oxide, which 
ws freely from the cut. It is said that 
e cut is fully as smooth as that made by 
100 inch wide.— 


the saw, and is only 1 


ientific American. 





According to the Railroad Gazette the 
cord of railroad accidents in the United 
tates occurring during the month of 
ugust totaled to 46, of which 18 were 
llisions, 25 derailments and 3 boiler ex- 


sions. 
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A Novel 16-Spindle Drill 


The 


shown in the general 


real novelty of this lesign 1s not 


view, even though 


it is decidedly unusual to see 17 separate 
motors on a drill press, one for each of 
for moving the 


the 16 spindles and one for 
table and the work up to the drills 

The advent of high 
drills proved to the Crane Company, Chi- 
cago, that drills already in 
use were not strong enough to stand the 
feeds This ma 


speed steel for 


the multiple 


increased speeds and 


chine was designed by their own engineer, 
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drilling frame D nd spindle C, 1s 
not fastened in any way, but rests on 
the base plate ( The upward thrust is 
taken by the plat E over the frame D 
It was planned to magnetize the holding 
plates ¢ 1 E to hold the drilling unit 
in any position, but this has been found 
unnecessary 1 tual practice 

All adjustments of this machine, neces 
sary to change for different sizes of work, 
are made without tl ise of wrenches, 
drifts, or any sort of to Only the fin 
gers ot the oper t necessary Drills 
may be set all at ne level and time 

















NOVEI 


congratulated on the bold 
| 


nis de Sign. 


who is to be 
ness and novelty of 

In order to avoid complicated mechan- 
I separate 


ism, each spindle is driven by a 


motor which has sufficient power to 
handle the largest drill used in the ma 
chine—15@ inches in diameter The real 


shown in Fig. 2, 


novelty of the design is 


which is a side view showing one of the 
outer columns in the center [he motor 
A is mounted on the frame B, which 
rests on the base plate ( but is free to 
move in or out on this base to any dk 
sired position, and gives any bolt circle 
between 3% and 36 inches 

It will be noted that each drilling unit, 


which includes the motor, base, gearing, 


I0-SPINDLE DRILI 
na few s ( iply by turning the 
adj isting 1 ts \ hon y be seer ] the 
details of Fig 

Each drill spind s driven by eevi 

ipling whicl ts onto the shaft of the 
motor through a pair of special angle 
bevel gears and a ut rsal joint Chere 
is no feed att ed to the drill spindles, 
the work being fed up to the drills from 
be low 

The tabl which the work rests 
s capable of feeding from 2% inches to 


50 inches from the floor, and it is driven 


by a separate motor provided with 


changes of speed for the feed. There also 


is a quicker movement up or down for 


table to the work 


adjusting the 
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[he table is pivoted at its center, so 
that while a piece is being drilled upon 
one end, the other projects beyond the 
upright frames in order that another 
piece of the work may be made ready 
and swung into position under the drills 
as soon as the piece on the other end is 
finished. 

The drills used are twist, specially 
made without a shank, and are 24 inches 
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fastened adjustably to the top of the drill’, 
this being turned so that the threads on 
the nut engage with the threads on the 
inside of the spindle 

As may be understood from reference 
to the detail, the nut at the top of the drill 
is ground, so that the drills may be kept 
the same hight 

Spindles not needed may remain .dle, 
so that power is used only for the number 
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DETAILS 


FIL. 2. 


long when new. They may be used until 
there is only 2% inches in the socket. 
The drill is held from turning by the 
holder at the bottom of the spindle, which 
is provided with lugs fitting into the flutes 
of the drill. The holder is inserted with 
the drill, a slight turn backward prevent- 
ing it from falling out and bringing it 
against feathers in the spindle. Fig. 3 
shows full details of this. 

Any upward movement of the drill due 
to thrust is prevented by a threaded nut 
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OF MACHINE ITSELF 


of drills required, whether that be one, 
two, Or any number up to sixteen. 

We are indebted to the Crane Company 
and its publication, the Valve World, tor 
these illustrations 





Paper making in Japan has been very 
active for the past year or so. New com- 
panies have been formed, and old ones 
enlarged. Most Japanese mills use steam 
for motive power, and nearly all the ma- 
chinery used is of American make. 
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Cutting a Quick Pitch Screw in 
the Lathe 


By Wm. V. Low: 


Every little while the toolmaker has 
problem to solve which is out of the ordi 
nary and of such a nature that he has not 
the tools which he would usually choos: 
for performing the operation. Among 
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FIG. 3. A DRILL AND HOW IT IS DRIVEN 


such cases comes the cutting of a screw 
of such lead that it is beyond the capacit 
of the tools ordinarily found in the shop 
Such a problem came up the other day 
which was, in brief, to cut a quadruple 
thread screw, 2% inches outside diameter 
of 2-inch lead and with an Acme thread 
The threaded portion of the screw wa: 


about 8 inches long. This screw would 


have been cut on a thread-milling ma 


chine, but there was not a machine of this 


kind in the shop. 
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We considered cutting the screw in the 
iniversal milling machine, but discarded 
his plan when we considered the tools re- 
juired, that if the thread were cut with 

end mill the cutter would be fragile 
nd slow in operation, and that there were 
veral screws to be cut. It was finally 
ecided to cut them in a lathe. The pitch 

f the lead screw of most lathes suitable 
forethis work is four to six threads per 
nch; this would give a large ratio be- 
tween the gear on the spindle and that on 
the lead screw. 

Previous attempts to cut a screw of 
bout this pitch caused great trouble from 
broken gears, and parts of the lathe bent 
r sprung out of position. At this stage 
we recalled a device for cutting screws, 
which we had seen successfully used in 
another shop some years ago. This de- 
vice consisted of a leader of large diam- 
eter screwed to the spindle of the lathe, 
and by suitable connections causing the 
lathe carriage carrying the tool to move 
back and forth independently of the lead 
screw. The particular one we had in 
mind was 14 inches in diameter and used 
in a lathe of 16-inch swing. 

Following that idea, we first picked out 
a gray-iron casting A, Fig. 1, about 2 
inches longer than the thread we had to 
cut. This casting was about 5 inches in 
diameter and was fitted to the lathe spin- 
dle at one end, the other being bored out 

close fit for the bushing B. After turn- 
ing, the casting was taken to a milling 
machine and a spiral groove C milled in 
it by an end mill. The size of this end 
mill does not matter; we used one about 
%4-inch diameter and fitted a roll D to 
work easily in this groove. The roll turns 
on a stud which is fastened in the angle 
plate E, which in turn is fastened to the 
lathe carriage by the bolts shown. As 
the lathe spindle revolves, it causes the 
lathe carriage and therefore the tool in 
the tool post at F to move according to 
the leader A. The end of the screw 


\\\ 


J 











FIG. I. THE FORMER USED IN 


lank to be cut is clamped by a set-screw 
in a bushing B; this bushing has a 
lar milled with four slots fitting over 
pin H. After one thread is cut the 
roper depth, the screw J is withdrawn 
rom A, turned quarter way round and 
ushing B slipped over pin H, ready for 
e second thread. 
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[This arrangement worked very well in- 
deed. The leader A overhung so far 
that there was a little tendency of the tool 
catching it and hogging in if crowded. lf 
satisfactory connections could be made, by 


FIG. 2. LAYING OUT THE ANGLE OF CUTTING 


rOOL 


attaching the leader to the tail end of the 
spindle, so as to support the screw on 
short centers, this difficulty would not 
occur. A slight.modification of the above 
will admit of supporting the end of the 
leader in a steady attached to the lathe 
bed. 

This particular screw worked in a 


CUTTING 2-INCH PITCH SCREWS 


babbitted nut, so the question of thread- 
ing the nut did not trouble us; but a 
slight modification of the above would 
allow the nut to be held in the leader A 
and indexed around for the different 
threads. The best we can say for this 
fixture is, it worked and enabled us to 
get the work out. , 
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1 think it will be readily seen that this 
device is not necessarily restricted to 
screws, since in some cases, limited it is 
true, the leader A might be cut with a 
groove other than a helix and used to 
guide a tool in the tool post for perform 
ing a cam-cutting operation, usually con- 
sidered possible only on a milling ma- 
chine. We think we cut the screws re 
ferred to in less time than they could be 
done in the milling machine, and the 
thread was left free from any chatter 
marks. 

It is very important that a proper cut 
ting tool be used and that it have such an 
angle as will clear the work and still have 
plenty of metal in it, to avoid chatter. In 
order to show how this angle is dete: 
mined, I show a diagram, Fig. 2, illus 
trating this point. We may lay out this 
angle graphically or calculate it, as may 
be most convenient, the former preferred. 
Draw a horizontal line 1-2, in this case 2 
inches long; this represents the lead of 
the screw. From the extremity erect the 
perpendicular 2-4. The length of this line 
is equal to the circumference of the out- 
side of the screw, in this case 2'4 inches 
diameter, or 7.0686 inches circumference. 
Join 1-4. The angle 4-1-2 represents the 
angle of the thread of the screw on the 
outside surface of the screw. 

The diameter at the bottom of the 
thread is 134 inches, circumference equal 
to 5.4978 inches. Lay out point 3, 5% 
inches from 2, and join 3-1. Angle 3-1-2 
is the angle at the bottom of the screw 
thread and illustrates at once one diffi 
culty in cutting very quick pitch screws 
of small diameter, for it will be seen how 
the angle increases with a decrease in the 
diameter of the screw 

The angle to which the face of the tool 
is set is usually the angle at the bottom 
of the thread 3-1-2, although an inter 
mediate angle between this and 4-1-2 
might be chosen. The proper shape and 
dimensions of the cutter are laid out on 
the horizontal face of the tool. 

The front of the tool is then cut down 
to the angle shown. The front of the 
tool is given a rake of about 10 degrees; 
after the tool is finished, the upper sur- 
face is cut away at right angles to the 
end, as shown by 5-6. This allows the 
tool to cut without drag. 





As an instance to show the vast growth 
of the use of dies for forming pieces 
formerly made by hand, G. H. Steward, in 
a paper before the Master Blacksmiths’ 
Association, pointed out that at the Al- 
toona shop of the Pennsylvania Railroad 
they have complete sets of dies and form- 
ers for making all parts of steel passenger, 
baggage, mail and dining cars from the 
deck molding at the top to the trucks, 
excluding the welding of the rods and 
similar parts. In all there are 1054 dies 
in use at these shops 
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Pressure Pumps with Automatic 
Release for Low-pressure 
Cylinders 


These triplex tandem compound pumps, 
such as shown in Fig. 1, are especially 
designed for the operation of hydraulic 


presses, filter presses, 


presses, baling 
riveting machines, forging machines, test- 
ing machines and other apparatus in 
which there is a certain amount of lost 
motion to be taken up, or an operation 
started at low pressure and high speed 
and the work completed at high pressure 
and decreasing speed. 

Each pump has three high- and three 
low-pressure cylinders arranged in tan 
dem, which are very carefully alined 
and so connected that all six cylinders 
discharge into the hydraulic press. The 
line drawing shows the arrangement of 
these tandem cylinders, the low-pressure 
being 2'4 inches in diaméter, but having 
only the area of the annular ring around 
the high-pressure rod or plunger Che 
high-pressure plunger is 1% inches, mak 
ing the area 1.227 and 2.749 square inches 
respectively. 

At the side of the pump are the relief 
valves A, one for each pair of pump 
cylinders. 

One of the principal features of the 
pump is the automatic release for tl 
low-pressure cylinders. In order to 
illustrate this we refer to Fig. 2 

When the pressure rises to a _ point 


where it presents danger of overloading 
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special ram % inch in diameter, which 
is in direct communication with the dis- 
charge port of the low-pressure cylin- 
ders, thereby pressing down a lever, with 
a short fulcrum, which raises from its 
seat the suction valve in each of the low- 
pressure cylinders. This breaks the suc- 
tion in those cylinders and puts the work 
entirely on the high-pressure plungers, 
which finish it at decreasing speed. 

If the character of the pressure re- 
quired is intermittent, making it neces- 
sary to throw the low-pressure cylinders 
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As an example of the advantages of 
this pump, operation in connection with a 
baling press may be cited. 

In a baling press the material to b: 
baled is very loose at the beginning of 
compression; but as the bale becomes 
tighter, more pressure is needed. Under 
such and similar conditions the pump car 
deliver a large quantity of water at low 
pressure until, as the density of the bal 
increases, the low-pressure cylinders ari 
thrown out automatically, in the manne: 
above described, and the high-pressure 






































FIG I. TRIPLEX-COMPOUND 


the pump, heating bearings, etc., the low- 
pressure cylinders are cut out by an 
automatic relief valve, and the load is 
thrown on the smaller diameter high- 
pressure plungers, where it may safely 
reach a maximum of 2000 pounds per 
square inch. 

The operation of this mechanism is as 
follows: When the pressure reaches 500 
pounds to the square inch, for example, it 
exerts a pressure of 159 pounds on the 


PUMP FOR HYDRAULIC PRESSES 


in again, the automatic-relief arrange 
ment operates equally well on the return 
movement; for, as the pressure goes 
down, the special ram attached to the 
lever is forced upward by a _ counter- 
weight and the valves are re-seated, 
therepy putting the load once more on 
the entire pump [he automatic relief 
can be set, by means of a counterweight, 
to operate at any required pressure up to 


that maximum 


DETAILS OF TRIPLEX-COMPOUND PUMP 


plungers finish the work. 

In presses also where dies of various 
patterns are used, the combined plungers 
of the pump quickly raise the ram of the 
press until the dies are brought together, 
when the work is completed by high 
pressure alone. 

Furthermore, the pump can be adapted 
to work of a similar character. For in 
stance: A harvester manufacturing com 
pany is using this pump in connection 
with the operation of pressing shafts on 
large mower frames. From four to 
six hundred shafts are handled per day 
For the greater number of them the six 
plungers of the pump are used; but a cer 
tai percentage of the shafts go on very 
tight. When one of these shafts is en 
countered the low-pressure cylinders of 
the pump are thrown out and only the 
high-pressure used. The combined pump 
plungers give a speed to the 6-inch ram 
of 18 inches travel in six seconds. It is 
only when a tight shaft or even tight 
places in these shafts appear that the 
low-pressure cylinders are automatically 
relieved and the work completed at de 
creasing speed. 

In some cases the pump can be used to 
advantage in place of accumulators. 


This pump is made by Logeman 
Brothers Company, Milwaukee, Wis- 
consin. 
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Compression of Cast Iron{in 
Machine Construction 





By James CurRISTIE* 





In the middle of the past century as 


st iron became extensively applied to 
ructural purposes, its physical prop 
rties were studied with great care, and 

e experiments of Hodgkinson and Fair- 

irn in England, and their contempor 

ries, yielded a fund of information on 

e subject. Seeking a section of beam 
which should exhibit the highest ulti- 

ate strength in proportion to area of 
cross-section, or of the weight of metal 
employed, Hodgkinson advocated a sec- 
tion in which the tension flange exceeded 
the compression flange about six to one 
in sectional area, the web usually taper- 
ing’ in thickness from the tension flange, 
diminishing toward the other flange 
This form of beam was largely adopted 
and took precedence as long as cast iron 
was used for beams in structures. We 
find that the same method of reasoning 
influenced the machine designer in dis- 
posing of cast iron to seeming advantage 
in the construction of machines, massing 
the metal to resist tension, and permit 
ting high unit stress on metal in com 
pression; and especially is this observed 
in machines of the open jaw or gap type 
such as presses, punching and shearing 
machines, etc. 

I believe that usually the unit stresses 
should be little, if any, higher in com- 
pression than in tension, for the follow 
ing reasons: In machinery rigidity or 
stiffness is usually the chief considera 
tion; many machines do not fulfil the in- 
tended purpose properly, 
through fracture, but by a want of suf 
ficient stiffness Deflection has to be 


not by failure 


limited, and when that is done, breaking 
sufficiently 
Remembering that cast iron 


from excessive tension is 
guarded. 
yields to compression, as much as with 
the same unit streses it yields to tension, 
it follows that the compressive stress 
should not exceed the tensile strength 
per unit of section if it is desired to dis 
pose a given mass of metal with least 


leflection. It is believed that rupture 


a 


metimes occurs in a machine apparently 


rough tension, where the origin of the 
weakness could be traced to a want of 


iterial to sufficiently resist compres 
sion, the improperly supported tension 
side severing by cross-bending or trans 
verse stress. 
(aking for illustration an open-gap 
chine with frame as illustrated, ten- 
sion at T and compression at C, if the 
section is so shaped that compressive unit 
Stress is six times that of the tensile unit 
ss, then, elastic moduli being equal 
frame will yield at C six times as 


‘Extracts from paper before the Engineers 
of Philadelphia. 
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much by compression as it does by ten- 
sion at J. This permits an oscillation of 
the mass at J around its center. If this 
oscillation becomes dangerous, by extent 
or frequency, the frame will break by 
cross-bending at the mass 7, giving the 
impression that more material is needed 
to resist tension, whereas the fact may 
be that more material should be placed at 
C to prevent excessive yield by com- 
pression 

Owing to the peculiar physical charac- 
teristics of cast iron, it has not been found 
experiments 
Many rea- 


practicable to harmonize 
with the theory of flexure 
sons are offered for this, and modifica- 
tions of the usual accepted theory have 
been propounded which will not be dis 
cussed here. It has been found neces 
sary to introduce into the equations mod- 
uli or coefficient which have no apparent 


. 


- 
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relation to the direct strength of the 
metal; amd which vary widely for dif 
ferent dimensions and shapes of cross 
sections. As the cross-sections under con- 
sideration are frequently of unsymmetri 
cal and irregular shape, the computation 
of flexural moments is tedious and fre 
quently useless if the computer has not 
a correct modulus to apply to satisfy the 
conditions of the section under consider- 
ation. It is therefore desirable for the 
experi- 


designer to keep a_ record of 


ments, and of failure of castings under 
known loadings, and from these results 
derive coefficients, by means of which the 
strength and stiffness of various sections 
can be approximately known without re- 
course to the usual calculation for the 
resisting moments of the section. 

In machinery the working stresses are 
usually impulsively or suddenly applied, 
sometimes with actual percussion or im- 
pact, and frequently alternate stresses of 
equal intensity in opposite directions oc- 
cur in rapid reciprocation. As it is known 


that a load so rapidly applied as to per- 
mit the unimpeded effect of gravity will 
produce a deflection double that due to 
the static effect of the same load, it can 
be seen that the total amplitude of vi- 
bration due to rapidly alternating loads 
must be very considerable. To prevent 
excessive vibration, the structure should 
be designed with a limitation of deflec 
tion in view, and the amount of this lim 
itation is derived solely from  experi- 
ence, and should be governed largely by 
the nature of the service to which the 
material will be applied. For machinery 
under ordinary circumstances we might 
assume, in order to obtain satisfactory 
stiffness, that the deflection should not 
exceed 1/2500th part of the span, and 
under certain conditions, should be much 
less than this Indeed, it is quite prob 
able that a deflection in direct propor- 
tion to length is not advisable, but that 
the ratio of deflection to length should 
decrease as length is increased. For long 
members in compression, the sectional 
area must be augmented as the ratio of 
length to cross-section increases, but for 
members under variable tension alone 
the section should be increased also, or 
the stress per unit of cross-section re 
duced, as the ratio of length to cross 
section increases, for the purpose of re- 
ducing vibration due to successive exten 
sions. When rapidly alternating stresses 
occur, it is acknowledged that provision 
must be made for something more than 
the greatest stress in one direction alone 
There are still differences of opinion and 
practice on this subject among bridge de 
signers; some maintaining that when the 
alternations are of slow recurrence, so 
as to permit actual rest between rever- 
sals, no special increase of section is re 
quired; others specify that the sum of 
the sections required for the stresses in 
opposite directions should be used to suit 
the conditions There can be little doubt 
that the latter estimate is little enough for 
machinery when the oscillation of the 
forces occurs with great rapidity, and 
especially when the metal under con 
sideration is cast iron, with a modulus 
of elasticity about one-half that of steel 
or wrought iron It is a safe general 
rule for ordinary cast iron in machine 
structures to limit tensile stress to 4000 
pounds per square inch of section, under 
the most favorable circumstances; to 
3000 pounds when loads are suddenly ap 
plied, and to 2000 pounds when the force 
alternates in direction; these unit loads 
to be further limited to suit the ratio of 
length to section, as required for col 
umns or any members in alternate ex- 
tension, or compression, or for beams or 
members subjected to alternating trans 
verse stresses, the unit stresses on the 
material should be limited so that the sum 
of the deflections in opposite directions 
will not exceed one-twenty-five-hundredth 
part of the span 
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WE 
Movable Bushings 


[hese movable bushings are used on jigs 
when the work is drilled and reamed or 
drilled and tapped at one setting without 
removing the work from the jig. But, 
instead of making just one bushing for 
the drill and forcing it home in the jig, 
we make a stationary bushing having the 
hole to receive the movable bushing 
bored true for location and then 


the stationary bushing in place, as shown 


force 


in the cross-section. 





We then make oné¢ bushing for our 
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reamer drill and one for the reamer 
which will be the finishing size, with B a 
close sliding fit in the stationary bushing 
to insure accurate work. In tapping holes 
in the same setting, only the tap-drill 
bushing is required, as the aperture of 
the stationary bushing will give sufficient 
clearance for the tap 

All bushings should be made of tool 
steel, hardened and ground, to give the 
best results. The stop shown is to pre 
vent the movable bushing from revolving 
with the drill, which is essential. It can 
be fastened in place after the stationary 
bushing is forced home. The 60-degree 
angle of slot in bushing will permit a 
movement of 40 degrees, which is handy 
in extracting the bushing 


PAY 


standard 


feed designing to, do. 
on this subject he in a way, makes an 


USEFUL 


several 


FOR 


Having used this method in 


shops, I feel safe in saying the proportions 
of the bushings shown forms a suitable 
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Speeds and Feeds in Geometric 


Progression 


Mr. Parker’s article on page 429 is very 


instructive, and undoubtedly will be of 
advantage to those having such speed and 


Like most writers 
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PROPORTIONS FOR MOVABLE BUSHINGS 


I do not think this 
is necessary, because it is the only prac- 
tical way in which we can plan it. We 
can lay out the cones as we like, but 
when it comes to the back gears we have 
to take what we can get. 

Assume for instance that we want eight 
speeds decreasing, not in a ratio, but by a 


gressk yn of increase. 


certain number of revolutions, as follows: 
j00, 350, 300, 250, 200, 150, 100, 50. A 
four-step cone and one set of back gears 
are to be used. Can we make it? I 
should: say not \ little calculation will 
show that this is what happens 

With the open belt, 400, 350, 300, 250 
revolutions per minute 

With the back gears, 200, 175, 150, 125 
revolutions per minute 


IDEAS 


To get what we want it will be neces 
sary to have a back gear for each step « 
the cone, and naturally we fall back 
the good old geometric progression. 

An inspection of a number of very « 
tools reveals that both cones are often 
the same size. Where this is the cas 
the geometric progression follows as a 
matter of course; by this, if the old fe! 
lows who designed those tools were aliv 
they might refute the claim that Brow 
& Sharpe were the first to recognize tl 
advantage of the system in question. I am 
not unmindful of the fact that saving « 
pattern work may also have had som 
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Stop for k Bushing 


NOTE: 
The essential dimensions ure <bown 
other dimensions may be made to 


suit conditions. 


Stop Adapted for the Moveable Bushing 


F1G. 3 


thing to do with making them alike. Some 


of these tools have the back gears proj 
erly rated too; but here is where many 
even modern tools, fall down. A milli 
machine of good make, and not ten yea 
old, had a back-gear ratio of 10%:1, a! 
pulleys so proportioned that we got t! 
following speeds, neglecting fractions 

With the open belt, 648, 420, 280, 1 
revolutions per minute. 

With the back gears, 61, 40, 27, 18 rev 
lutions per minute. 

Note the drop from 191 to 61, and 
may be unnecessary to mention that 1 
extra countershaft speed could well mak 
up for it. We changed the back gea' 
and added a countershaft speed. 


considered, it shou 


Commercially 
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ake no difference what kind of increase 
used; but it certainly is important to 
ave only a small difference between the 
Upright drill presses are particu- 
One of these 


peeds. 

r sinners in this respect 
achines that we consider good otherwise 
as the following speeds: 

With the open belt 710, 396, 228, 127 
evolutions per minute. 

With the back gears, 129, 72, 42, 24 
revolutions per minute. 

This is an average of about 1.72 per 
ent. increase and the back-gear ratio is 
wrong, so that the slowest open-belt 
peed is nearly the same as the fastest 
back-geared speed An investigation 
shows that the others are in about the 
same class. 

[he large speed increase in these tools 


of course, on account of the large 
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DEVICE FOR TURNING HARD-RUBBER FOUNTAIN-PEN 


range of work which they are supposed 
to handle. Nevertheless it means that 
when a cutter shows signs of distress at 
certain speed, we cannot reduce it just 
little, but must come down far more 
n would be necessary. I have not had 
hance to measure a lathe as bad as 
s, but have seen some that I suspect 
worse More speeds and closer to- 
ther are what we want, and in system 
have no choice without a lot of ex- 
gears. 
t is my firm belief that in feeds the 
metric progression is a misfortune, be- 
se as the feed is increased we are 
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limited in selection. Suppose for instanc« 
that such a feed was applied to a planer, 
and it at once becomes clear that it would 
not be as good as the notch by notch now 
Running at 10 notches it may stand 
and having the 


used. 
it but not necessarily 13; 
aI we can use that, with a corresponding 
saving. Lhe same reasoning applies in 
ither cases. 

The feeds on lathes driven 
change gears, in one of those new gear 


from the 


boxes, adding one by one, is unquestion 
ably the correct solution of the feed prob 
lem for those machines. I cannot se« 
why a milling machine or any other ma 
chine should be treated differently. 


H. F. 





Turning Hard-rubber Fountain- 
pen Barrels 


The barrels for fountain pens are made 
at the rubber factory by wrapping pieces 
of sheet rubber around steel mandrels 
and vulcanizing them. Where the rolling 
ceases, a rib nearly 1/16 inch high is left. 
In the pen factory the barrels are turned 
on the outside before they are reamed. 
A steel mandrel is held in a drill chuck 
on the live spindle and the barrels are 
driven on one at a time. 

The illustration shows the device used 
for rough turning the barrels. A is the 
barrel driven on the steel mandrel. B 
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is a yoke held in a socket C, which can 
be set so as to turn either taper or straight, 
D is a spindle on which the swinging arm 
E slides. The swinging arm E carries at 
its outboard end the tool F held by a set- 
screw. All coarse adjustments of the tool 
are made by tapping the tool in or out 
and securing it by the set-screw. Fine 
adjustments are made by the right- and 
left-hand 
swinging arm together, bringing the tool 
The nurled wheel on G 


screw G, which springs the 
deeper into cut. 
is graduated, but this is not shown. The 
tool rests on a bar H similar to the ordi- 


nary hand rest 


The feed of the tool is by hand, and 
when the cut is finished the tool is swung 
back out of the way so that the finishing 
cut can be taken. The finishing cut is 
made with a tool similar to a carpenters’ 
chisel about % inch wide. It is run once 
or twice across the work, taking a fine 
scraping cut. After the finishing cut is 
taken the operator grasps the barrel with 
a rag, the friction warms it, it expands, 
is easily removed from the mandrel, and 
a new one is driven on with a wooden 
mallet E. A. Drxtie. 


Limits of Accuracy in Calculations 


[he value of rapid and accurate calcu 
I 


] 


lation cannot be underestimated In 


teaching mathematics at engineering 
schools and colleges, all that is not essen 
tial for practical use is dispensed with, 
and tthe slide rule as an _ assistant 


holds a 


however, a few ol 


for rapid calculation foremcs* 
There are, 


generation who look on it 


place 
the older 
with distrust. But their 
is only a matter of time 


conversion 01 
their extinction 
They are too methodical to permit the us« 
of any system which seems to be a short 
cut of uncertain value Cheir distrust, no 
doubt, is caused by their ignorance of the 
They have not 


little desire to study 


theory of the instrument. 
studied and show 
the conditions under which it should be 
used. 

Discussions regarding the suitability of 
the slide rule for general calculations 
may often take place with such a person 
\fter an amount of arguing, your oppo 


which, at first. 


nent suggests a course 
appears to be a true test of the worth of 
the rule. He proposes that a sum be set 


and each is to do it his own way; for in 


stance, to multiply 686 by 257. You use 
a slide rule and obtain for an answer 
176,200 He rushes laboriously throug! 
lines of figures and, if he has not made a 
mistake, will get an answer of 176,302 


which is correct. Generally he is doubt 
ful of the accuracy of his answer and 
considers it advisable to run through his 
figures again and so avoid any possibility 


of mistake \ 


shows the slide-rule answer to vary from 


comparison of results 
the admittedly true one by 102 units. He 
carefully what this 
looks upon it as 


an error of 102 units and not in the light 


does not consider 


deviation means He 


of a percentage He has also been too 
busy to notice that you could have done 
half a dozen sums while you were wait 
ing for him to finish his. The failure of 
your method as regards correctness is evi 


dent, and he goes away as unconvinced as 
ever, deploring that you should be so foo! 
ish as to use such an instrument 

Consider this apparent error from the 


practical and more correct standpoint 
[he answer given on the slide rule, as 
far as it could be read, differed from the 


true one by 1ro2 units This has little 








590 


considered as 102 into 


If the sum nad 


meaning unless 
176,302, or 0.058 per cent. 
contained more factors, the percentage of 
error might have been greater than this. 
It is never likely to reach above I per cent. 

If we wish to use a method of calculat 
ing which will give results liable to an 
inaccuracy of, say I per cent., we must first 
examine carefully the data connected with 
the sum. often the case 
in practical work, that the value of an 
item could ascertained to within 
5 per cent. of its real value. What would 
be the use of trying to obtain an answer 


Suppose, as is 


not be 


correct to 1 per cent. if one or more of 
the items might vary by 5 per cent.? 
The following question, which I take 
out of a text-book on the steam engine, 
will serve to illustrate the uselessness of 
working out an answer to too fine a de 
gree of accuracy. I state it briefly: Di- 
ameter of cylinder, 3 feet 6 inches; stroke, 


5 feet o inches; cut off, one-third of the 


stroke; steam is admitted at 45 pounds 
pressure; find the work done in one 
stroke [he answer is given as 218,061 


Of the figures related to 
one would feel satisfied if 


foot-pounds 

an actual case, 
he were sure that the first three significant 
Who could be sure 
cylinder 


figures were correct. 
that the 
was 45 pounds? 


steam pressure in the 


The gage would have to 


be a good one to tell the pressure to a 
Piston and valve leakages, 
condensation, etc., are taken 
count. The behind 
piston would as likely be 44 as 45 pounds. 
Taking it at 44 pounds would alter the 
2.22 per cent., or by 4850 foot 


pound or two 
not into ac- 


actual pressure the 


result by 

pounds 
The errors result 

of a slide rule are small in comparison 


which from the use 
with these unavoidable variations, which 
result from the inability to determine cor- 
rectly what goes on in actual practice. A 
large percentage of the calculations which 
draftsmen make are similar to the above 
case, containing, as they do, many quan 
tities whose values cannot be obtained ac 
Sometimes it is because we 
the materials 


curately 
know so little about under 
consideration, as when finding the stresses 
different kinds shapes 
from the 


in metal of and 
Or it often 


of recording instruments 


results inaccuracy 

It is always well, before making a cal 
culation, to consider the percentage of ac 
curacy which should be aimed at. By so 
doing much time which would otherwise 
be wasted may be saved. It is not advis- 
able to use the slide rule for every cal- 
culation. A number of arithmetical short- 
cuts can be 
a number already written down requires 


used to great advantage. If 


multiplying by, say, 1934, it is simple to 
multiply by 20 and by % and subtract the 
results. A list of examples like this could 
be extended almost indefinitely. 

One essential point for the quick man- 
ipulation of the slide rule is a ready 
knowledge of the decimal equivalents of 
from 1/16 to 15/16. 


ractional numbers 
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They should be known by heart and not 
require looking up in a list. 

E. M. Senyour. 
M———-, England. 





A Milling Jig 


The piece milled in this jig is a plain 
rectangular piece A in Fig. 1, of tool steel, 
ygx1x4 inches. Two of the edges and one 
side are milled. The edges are parallel 
with each other, and the flat side is paral- 
lel with the opposite side, which is not 
finished for its full width, but is milled 
with a bevel, as at B, Fig. 1. It is essen- 
tial that the line of bevel be parallel with 
both the edge and the finished side; hence 
it should be the last operation. Formerly 
each one of these cuts was made a sepa- 
rate operation. Several jigs had been de 
signed to do the work more quickly, but 
they were discarded; for in use the saving 
in the actual milling time was partly lost 
by inconvenience in adjusting and clamp- 
ing the work. The jig in use at present, 
herein described, overcomes this objection. 


Fig. I is a cross-section of the jig 
through the line 1-2 in Fig. 2. Fig. 3 
is a section through 3-4 in Fig. 1. The 
block A is first placed in the jig at C for 


milling its edge, after which it is trars- 
ferred to D, where the side is finished 
From there it goes to E for machining 


the other edge, and finally to F, where the 
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K. This pin has a 45-degree point wh 

enters a countersink in the pin L. At t 
top of the pin L a 45-degree groove w 
cut, into which fits the bar M. This b 
runs nearly the full length of the block ¢ 
be milled and is held in place by a sm: 
pin at each end, which enter holes in t! 
casting, as shown. Between these pit 
under the bar M, is a small leaf spr 

(not shown) which keeps it raised fri 

the surface of the casting. Under the 
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FIG. 2. SECTION THROUGH 3-4 FIG. I 


raising 


There 


L is also a spiral spring for 
when the pressure is relieved. 
two pins L for each block, as will be s 
At the lower ends of the clamps 
to that 


in Fig. 2 
G and N are screws similar 
clamp H. Between these screws and ru 
ning clear through the casting is rod 

The clamp N is held in position by 

screw P. The casting is tongued to 
milling-machine platen and has 
running entirely around it, whi 


the 


flange 


& 
— 








bevel is milled. It is evident that all of 
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rHE MILLING JIG, 
these operations can be done at one time 
with one traverse of the platen, though of 
course on different blocks. The jig is of 
to accommodate four of the 
blocks for each operation, making its 
total capacity 16 blocks. When it is once 
full, every cut finishes four pieces com- 


a length 


plete 

The work is held at C by clamp G and 
at E by clamp H. These two clamps are 
connected with a bolt J and are drawn 
together between its head and nut J. This 
nut is kept from turning by a small pin 
which enters a hole in clamp G, as shown. 
Through the lower end of clamp H is a 
screw which bears on the end of the pin 


SECTION THROUGH I-2 


FIG. 2 


forms a pan for holding the oil, whence 
is returned to the original source. 

Fig. 2 shows the shape and arrangement 
of clamps H, and Fig. 3 that of the clam; 
N. The clamps G are the same sHfape as 
clamps N, except that the point of th 
latter which bears against the work 
different. This done in order t 
catch the work as nearly central as pos 
sible, for the top of the clamp cannot b 
raised as it must clear the bevel cutter 
In operation, the blocks are put in plac 
and all are clamped by tightening screw 
at E directly through the clamp H;; at ( 
through the screw J and clamp G; at / 
through the bolt J, clamp G, rod O an 


was 
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imp NV; at D through clamp H, pins K 
d L and bar M. 

It will be noticed that here the work 
drawn down to a solid bearing on its 
it, by means of the angled bar M. It 
ill also be seen that when the pressure 
released the springs at once relieve tli 
nsion from the work. Thus all clamp 
g and releasing are done through one 
t of screws. The clamping pressure is 


ially distributed on all of the blocks, 


Z 
Zz 








| ‘ 
each clamp reacts against the other. 


idjusted by the 


bottom of the clamps 


starting on a lot of these blocks, it 
necessary first to fill up the spaces D, / 

| F with other blocks (we use thos 
which had previously been machined 
til the first lot is ready for its last opei 
n at F, as the jig will not clamp un 


filled. The same 
Ids good when finishing 

placing four extra pieces in a lot, and 
en through leaving four pieces in the 
‘ious finished stages, 
ilways be kept full and will save 


nvenie! of looking up stray 





s t li starting. The mill 
g is done with a wide surface mill, 
h shes the blocks at C, D, and E, 
a sp 1 mill with the required bevel. 


No doubt there are many jobs to which 


principl f this device could be 
fitably applied It gi\ es pe rfect satis- 
tion on the work described and clamps 

rmly tl stops are unnecessary, as 

work does not slip. It is is an inex- 
nsive fixture and very efficient. 


L. F 


BENJAMIN 


Hardening Hack-saw Blades 


When we first began to make hack saws 
small way, one of our chief difficul 


| 


nnd a 


Ss was to quick and effective 
thod of hardening the blades without 
rping them all out of shape; the man 
in which this was finally done was 
wire them into bundles, using fine iron 
re, putting twelve new blades, laid alter- 
tely, the teeth of one beside the back 
the next, and so on, and an old blade 
each side of the twelve new ones, mak- 
g fourteen in each bundle 
[hese bundles were packed in iron cylin- 
rs and slowly brought to the proper heat 
1 then dumped onto a big, hot iron plate 
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and each bundle caught up in turn with 
special tongs and immediately quenched 
These tongs were ordinary heavy black 
smiths’ fire tongs with iron cross pieces 
welded onto the jaws, so that when the 
bundle of blades was grasped, it was under 
pressure the whole length and was held 
so till 


taken in seizing the bundles to get the old 


thoroughly quenched. Care was 
blades, and not the teeth, next to the 
jaws of the tongs 

It was found by this method that the 
only warping was in the two outside ones, 
and hence the use of scrap blades Che 
blades were afterward drawn, but in this 
tendency to warp 


we found little 


A Milling Job 














hig. 1 shows a flat stock p , blanked 
it of cold-rolled sto k, then pla ed in a 
perforating die and the metal removed, 
vl I leaves € { g siot ! 
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hines to have the edg ( i 1 here 
is where most of t t ginated in 
getting the pieces shed ly 
Carbon steel was used for the cutters, 
nd 31 the . r ne nd ker rf 
ind while they were new ad Kept sharp 
they gave a very good finish to the taces 
SS, Fig. 1, of the work W After the 


itters had been sharpened so many times 
that the cutting edges wer: 
heels, they would not stay sharp for more 
than 20 or 30 pieces, when they would 
have a rough surface at SS. In speaking 
of the 


cutters as they, two are meant, as 


| had to use both eventually, one for 
roughing and the other to give a finish to 
the pieces by removing 0.010 inch metal 
increased 


left by the first cutter This 


the time on the work to nearly double that 
necessary when only one cut was required 


| had been using high-speed end mills 


I 
~“aet-iron rk ft t Ivar ) 
O! Cast-1To!l WOTRK lO 2&8 t 1gy ig¢ S< 
1 , . 
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utters were ordet 


, ’ , 1; - 
patiently awaited. When they did a ve, 
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f lily b see t t tl I ed ed 
led by a cutt th lition would 
b sin lar to t vn at SOS Fig 3 
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ground on the faces AAA, Fig. 3 


nking that by using a fine emery wheel 


could get the corners sharp enough to 








SYS 
make a smooth cut. While the corners 
were sharp, they were not even, and of 


course I got the same results. 
Using the high-speed cutters to rough 


the work, | put the old cutters back on 
the arbor and took a 0.o10-inch finishing 
cut. The pieces were clamped in a pair 
of vise jaws as shown at Fig. 2, the studs 


r 


JJ being driven into the stationary jaw 
to allow the work to be slipped onto them, 
thus locating the pieces by the slot A. 
While jaws of this kind are handy to oper- 
setting of 


ate and cheap at first cost, the 


the work so that the cut will be parallel 


with the insides of the piece requires some 
experience to get it right 

had with the cutters 
study up 


[he trouble | 
me to 


new 


caused some means of 
either using them or getting the work out 
that the 


cutters 


these 
this 
decided 


in such a way loss of 


high-speed for 


not be fe 


spc cial 


work 


LO have a 


] 


= 3 
pair of vise jaws 
Fig 4 By 
jaws the work WV W 


would 
new 
made as shown. at 


using these can be 
placed two pieces at a time, one on either 
side of the block B, locating each piece 


studs PP 
[he sliding 


by slipping the slot A over the 
JJ, 
jaw is then brought forward, bringing the 
overhanging part D onto the work W,, 
The 
for- 


as formerly on lig. 2 


clamping it down onto the block B. 
sliding jaw is then farther 
ward, pushing the block B with the work 


brought 


WW 2 against the stationary jaw at E, thus 
clamping both pieces of work at the 


proper angle onto the block B. The work 
is thus passed under the cutter at an an- 
gle of about 45 degrees to the center of 
the arbor, as shown by the line XV X. 
By cutting across the work at an angle, 
for chattering and 


shortened. 


| 
less 


there is chance 


the length of cut is Two 
faces are milled at once, thus getting the 
same amount of work done in less time 
than when one piece at a time was milled 
by the formed cutters. An ordinary cutter, 
2 inches long by 2 inches diameter can 
be used and does not get dull as soon. 
In setting the job up, the pieces are placed 
in the vise as easily as in the old ones. 
When the is clamped in place 
the table is that the first 
comes about the center of the thickness of 


they are taken 


and 
cut 


vise 


raised so 


the pieces Wt and W 2, 
out turned 
up, then the second cut taken 


and end for end, under side 
This will 
will make both sides alike and, by raising 
or lowering the platen, the distance from 
the apex of the formed edge to the bot- 
tom edge of the pieces can very easily be 
brought to and kept within 0.001 inch of 
the required distance. 

4 will show that the 


A glance at Fig 


front and back jaws are guided by two 


5/16-inch dowel pins driven in and extend- 
ing on either side of the block B. In the 
stationary jaw a flat-bottomed hole ] is 
drilled and the block B has one drilled op 
spring 
the block B away from the stationary jaw 


posite to receive a which pushes 
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when the vise is opened and the sliding jaw 
drawn back. The vise requires to be 
opened about 1% inches to allow the work 
to be placed in or taken out. 

Formerly the time required to finish an 
order of 500 pieces averaged about 70 


hours; as it was requiréd to have the 
edges as smooth as_ possible, the 
work was not hurried and two cuts 


were taken. With the new jaws and a 
spiral cutter 500 pieces can be finished in 
20 hours. When using the old jaws, Fig. 
2, care was required to keep the chips 
away from between the sides of the jaws 
the cut not be 


sides of 


would 
the work. In 


and the work, or 
parallel to the 
using the new jaws care is necessary to 
insure the pieces lying down on the block 
B. Otherwise the work will not be right. 
The block and jaws of this kind should 
be carbonized, and the working surfaces 


ground to a fit. J. MILter 





Pattern for Truck Wheel with 
Staggered Spokes 


The illustrations show 
the truck wheel 21 
inches diameter by 2 inches face was re- 


accompanying 


manner in which a 


; > 
G \H 
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depressed 5/16 inch from the plane s 
face of the board at the hub, beginni 
with the level of the mold board at e 
the rim. The edges of th 
depressions must 


interval at 
elevations and 
plenty of draft and be exact counterpa 
of each other, so that the cope and nov 
center line of the spol 


will fit on the 


when placed together 
The prints B 
ten in number, and lie central on L 


for the spokes are 


M, being one-half circles in section, of 
diameter the the wrought-i 
spokes which are placed later in the mol 
connecting the rim A with the hu! 
[he raised places D on the rim ar 
allow sufficient metal to hold the spok 
and K core print on 
hub, while JJ are two runners placed 
the board to allow the flow of metal 
tween the rim and hub, which will read 


Same 2s 


represents the 


be seen to be entirely disconnected oth: 
wise, so far as the flow of metal is c 
cerned. The runners are % inch thi 
where they join the rim and triangu! 
in shape at the hub, having about 

same area on each end. The swel 


places on these are to accommodate 
end of the plug when the flask is ramm 


to make the pouring holes. 
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FiG. 1 
PATTERN FOR TRUCK WHEE! 
cently fitted up for pattern and flasks, 


the wheel having ten staggered wrought- 
spoke 


iron spokes, each being spread 


5/16 inch from a perpendicular at the hub. 
One-half only of the pattern was made 
The the hub C were turned 


and placed on a mold board accurately 


rim A and 
with relation to center lines, and special 
care was taken to make the board of sev- 
eral pieces, with battens beneath to insure 
its holding its shape in use. 
The included by L 
ten in number and alternately 


and M 


raised and 


spaces are 





WITH STAGGERED SPOKES 
Fig. 1 shows the flasks removed, Fig 
in position. Four complete flasks wet 


made for this particular job, the for 
copes and four nowels being interchang 
able with one another and also with t! 
The three dowel plat 
Thes 


were first placed on the board and all tl 


mold board itself 
GGG are those having the holes. 


flasks parts bearing pins were next fitte 
to them. The plates with pins HH 
were next put on the mold board and 

the flask parts having holes in the plate 


fitted as before. It seems hardly neces 
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iry to say that the dowel plates on the 
old board must be spaced with accuracy 
from another, and at an dis- 
from the pattern on 

therwise the molds will never fit 
Joun M. RICHARDSON. 


ne exact 


ince both sides; 
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two coils of the spring in each piece. I 
made a die like Fig. 5, in which B is a 
hole of two different diameters, shown by 
the dotted lines C and D. The part C 
is the size of the outside of the rings, and 
D is the same diameter as the inside. | 
turned a punch, Fig. 4, from a piece of 


round steel, so that it would fit down into 











rmed. 

After trying several methods | 
it upon the idea of coiling the stock int 
spring of the required diameter and cut 


little less than 


finally 


ng it into pieces, with a 














chisel was very unsatisfactory, being slow, 
inaccurate, ard ving the ends in d 
shape. I made the device shown in Figs 
1 and 2 as an improvement. In operation 
the end of the spri 1s placed over th 


Making Split Rings cage gee 
9 ~P 9g the die [hen I put one of the pieces 
that I had cut from the spring into the 
[ once had the job of making one die so that it rested on the shoulder at 
ousand of the small rings shown in Fig. /, placed the punch so that the shouldet 
These rings were composed of a little / rested on the top of the piece, and 
a L 
. > 
+33 
LJ a} 
ented 
| u 
H» 
{ 4 FF 
Lf emed ) 
| se P G) 
| lop \ iev i 
] i Lower Shear ve 
FiG. 1 FIG. 2 
{ B 
A VY 
= 
FIG. 3 
F | 
} 
FIG. 4 | 
MAKING SPLIT RINGS 
ss than two coils of 16-gage brass wir struck the punch a sharp blow with 
was necessary that the coils lie so close hammer. On taking the piece out of the 
gether that they would pinch a piece of die I had a fair representation of the 
in paper at any point between them; also article wanted, except that the coils lay 
hat they lie flat, that is, the coils must apart nearly half the thickness of the wir: 
‘tt be of spiral form, but have the two: However, this was overcome by coiling a 
arp bends A, Fig. 3, in the center of the spring with considerable initial tension 
ece from which the completed ring was Cutting the picces off the spring with a 


509 


. ? 
coll 


the 
st /p is 


the end 
yp, 


1f the wire back from 


lower shear G with of 


the pin, or st This 


agains 


placed the thickness 


the cutting edge, and to one side, the 
amount that it is required the piece be 
less than two coils. While the spring is 


held in the proper position with one hand, 
with the other, 
to 


each other, thus cutting off the piece 


the lever J is pulled down 


causing the two G and / pass 


The 
plunger K was made the proper length to 


strike the bottom of the hole in which it 
ts before the shears couid pass each 
ther enough to damage the cutting edge 
f G, and the spring L was made strong 


enough to hold up the lever J 


It took only about two days to make the 


rings after the fixtures were ready, and a 
fair profit was made on a job that looked 
like a loss T. De Witt 





Turning and Boring Pulleys 
with Light Arms 








Having to turn and bore a number of 
mall pulleys that were very light, many 
were broken on account of the frailness 
of the arms, which were cast so thin that 
the pressure of the drill would break 
them I got tired of being called down 
about it and got permission to make a 

i i y 

mnel 
x B 
~ = ae A : “ s 
X 
' 
EUSHING TO PREVENT PULLEY ARMS 


BREAKING 


bushing for the chuck to prevent the 


trouble 


lhe body of the bushing is of cast iron 


nd is turned slightly tapered to fit the 
bore of the chuck, which is 3% inches and 

inches The end that is turned 
27/10 inches fits the hole in the spindle, 


which is bored the full length, the bore of 


the chucks and spindle being the same as 


the outside face of B B is bored 1% 
inches, counterbored 2% inches in diam 
eter and 1% inches deep and has 12 
threads to the inch. The inside bushing 
{ is bored 1 inches and is turned to a 
loose fit so it can be turned by hand. The 
end at CC is nurled 

The bushing A is adjusted so that the 
hub of the pulley rests against it and re- 
lieves the arms of the strain. It can be 


adjusted to different length hubs, as it has 
an adjustment of a half inch 

I have chucked 600 pulleys since I made 
lot only two have 


H. JAMES 


this bushing, and of the 
been scrapped 





600 


Jigs for Making Eccentric 
Piston Rings 


! is the usual cast-iron piece with four 

are drilled and tapped for 
face plate by cap 
screws from the back. The end with the 
lugs is first faced off square with the body. 
This piece is turned and bored, making 


wings which 


fixing it on to the 


the piece which is to be 
cut out of rings for the 
spring, and also for the amount to be 
turned off to make the thin side on the 
ring. The rings are then parted off, leav- 


allowances fot 
required 


the 





S FOR 


them about 1/64 inch wider than 


They are then put on jig 
threaded at b 
At C it is turned 
rough ring 


ing 
finished 


$1ze. 


B, which is of cast iron, 


to suit the lat! 
to fit the 
from d right through: C. E is 
collar and F 
collar into this spring chuck. G is a stud, 
fits the Che 
ther end is screwed into the body B, as 


shown, and riveted 
to this 


1e spindle 
inside of and split 
a tapered 
is the nut which presses the 
one end of which nut / 
After a ring has been 
chuck it is 
HH 
rings, are 


slit out 


faced 
the 


fixed on spring 
to size tool C 


cutting tools After the 


with the being 
faced 
to size, the required amount is 
of them in the milling machine Che 
sleeve D is then bored to allow the rings 


the 


made 


to just fit in when ends are pressed 


together clos« It is long enough 


to hold as many rings as will be safe in 


the next operation and leave them % inch 
Eight 


g inch wide, ar 


over at each end rings, 4 inches 


diameter, enough 
E is then made with end / threaded to 
other 


fit the lathe spindle, and the end 


turned with enough eccentricity to give 
the required thick and thin side to the 


| he 


turned a snug sliding fit for the sleeve D; 


rings part & and the collar 7 are 


a mark should be placed on & at the. high- 


est part of the eccentric, so that the slits 


in the rings will always be placed there, 


taken in putting the 
sleeve, to see that the slits 


When the sleeve is loaded, 


and care must be 
rings into the 
are all in line 
one end is placed over K with the slits 
in the rings opposite the mark; the collar 
1 is then put in place and the whole tight- 
ened up with the nut m, which is threaded 
11% to the inch to suit the screw n, which 


is threaded the pipe-thread standard. The 


MAKING 
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sleeve D is then removed with the jack f, 
the screw o is unscrewed to the end, the 
two points P P are slipped over the sleeve, 
the point of the screw o is put on the 
center of the screw n, the handle r is held 
lathe up. Finally 


turned to 


fast, 
the 


and the started 
size 


Geo. Scott 


rings are 





A Punch and Die 


In the punch and die shown in the 


illustrations the essentials, efficiency, small 
‘osts, are combined. A’ 


st and repair 


\a 





PISTON RINGS 





A Pl 


punched 


t 
punch ard holder 


i 
he die bush- 


respectively ‘ig. t 
ing d. Fig. 6 is an elevation of the punch 
and die 
the shank; B, 
holder 
the 
the contact plate; G, the 
the die block containing the die bushings 
dd. 
plate G and the die block C, 
shows a plan view of the contact plate 4. 


All mild 


in position for operation; S is 
the body; P, 


the punch holder; R, 


the punch 
plate; c, 
punch; A, 


rubber stripper; b, the 


guide plate; C, 


Fig 4 is a plan view of the guide 
and Fig. 5 


parts are made from steel 


NCH 
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and cast iron except the punch b and t} 
holder c, which are made from drill r 
and kept in stock for repairs. ° 

It will be noticed that at e, Fig. 2, th 
punch is upset and the holder countersun 
to give large surface for resisting the in 
pact when punching. 


A. B. CHRISTMAN 





Making Dies for Plastic Materi 


How little is understood by the aver 


age mechanic about making dies for plas 


material, such as hard rubber, celluloi 


and allied 
Dixie’s article on page 415. 


shown 
It is inde 


compositions, is 
surprising to read the views and opir 


ions expressed by our friend, a: 
although 
valuable and to the point, it 


clusively that he has never been on t 


Dixie’s contributions are usual! 


shows c 


job of making molds and dies for plast 
The that 
machinist, let him be an 
undertake to make su 
the first tr 


pointers 


material. fact is no toolmak 


nor expert, 
round man, can 
cessfully any such die on 
without ample instructions, 
have 


and | 


continual close supervision. | 


varied experiences in this line 








AND DIE 


able to 
good in all 


find a mechanic, 


matter how other branche 


who was an exception to this rule 
To begin, a die is almost always mad 
first and not a male nor hub; and that fe 
reasons, which Dixie does n 
know, namely: Almost all 
of hard rubber or composition have o1 


lettering 


excellent 
articles mad 


their surface some figures, 


scrolls, arabesques, trade marks, et 
[hese designs are always in haut relie; 
or raised above the surface. In making 
hub it would be required for the engraver 


to cut the stock away all around these let 





“4 


ver 


let 


October 24, 1907. 


ters and figures to get them raised on the 
iub, this hub being an exact duplicate of 
he finished article. Now it is far easier 
ind less expensive to make a die or 
female, for the reason that the contour 
‘an be turned or milled, when the letters 

r designs can easily be engraved below 
this surface, making use of steel letter 
stamps and punches of different shapes; 
ads, nurls, etc., are also produced in 
the die in the same manner, finishing off 
by hand the sharp corners and polishing 
ifterward. How much easier and quicker 
than cutting a hub! This master die is 
iways made of tool steel and, after being 
hardened, the impression is highly pol- 
ished; in fact, this polishing must be so 
1s not to show any marks from the tool 
”” scratches under the glass, and must be 
perfect 

Frames or collars to strengthen the die 
while under pressure are never shrunk 
on, for the reason that where many dies 
are made, this would require one collar 
for each die, which is useless and a waste 
of material, increasing the cost for each 
die. Instead of this the following process 
is used: When a die blank is turned up, 
milled or planed, its outside dimensions 
ire made to some standard size. Several 
»f these standard sizes are generally estab- 
lished and there are on hand in the shop 
several frames or collars whose inside 
dimensions correspond to these standard 
sizes. 

These frames or collars are constructed 
is follows: A tool-steel inside collar is 
made and tempered, the walls of which 
are about 1% inches thick; outside of this 
collar a solid machinery-steel ring is 
shrunk, with walls about 3 inches thick 
ind of the same hight as the tool-steel 
collar. The die blank is always made less 
in hight than this frame, usually about I 
inch, to allow a locating guide for the 
hub which is to be made. The next step 
is to make the hub. This is also made of 
tool steel and the amount of “squeezes,” 
‘is Dixie calls them, depends on several 
onditions: area and depth of impres- 
sions, nature of engraved figures, etc. 
Sometimes 15 to 20 applications under 
hydraulic pressure are required with from 
50 to 200 tons pressure. After a perfect 
reproduction of the die is obtained on the 
hub, with all outlines bold, clear and 
sharp, the hub is polished in a similar 
manner as the die, tempered and is then 
ready for use. The master die is stored 
iway for future use in case of accident 
to the hub. 

The impressions to be used in the mold 
ire now turned or formed. Sometimes 
the contour to be hubbed is made similar 
) the master die; in some cases no ma- 

rial is removed for the entrance of the 
ub, notably when the hub has figures or 
rregular surfaces on the sides, as this 
vill produce a shearing effect which must 

avoided under all circumstances. The 
itside dimensions are made to corre- 
pond to the nearest standard frame or 
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collar, a neat sliding fit; at the bottom, 
which rests on the table of the press, a 
taper of 10 degrees included angle is 
made to one-third of the total hight of the 
blank. This taper allows the metal room 
to flow under pressure and the metal 
fills the former space, it being impos- 
sible to obtain results without this pre 
caution. 

After the first application of pressure, 
the blank, which is now tightly held in 
the frame, is driven out from the bottom 
end again brought to its first original size, 
including the taper which has disappeared 
after the pressure; this process is re- 
peated until a perfect impression has been 
obtained in the die blank, sometimes as 
stated before, 15 or 20 times. The die is 
now reduced outside to the dimensions 
required to fit the mold. Top and bottom 
dies are treated in the same manner, ex- 
cept when the article to be made is hollow, 
in which case one of them becomes a male 
or “force.” The first application of the 
hydraulic pressure must be very light and 
slow, to avoid cracks in the metal. The 
dies and forces are now provided with cut- 
ting-off edges and, after having been 
hardened, are ready to be secured in the 
mold and finally polished. 

Sometimes when an article to be made 
has projections or recesses on the sides 
it becomes necessary to make a three- or 
four-part mold with loose split parts or 
bars, which fit in recesses in the mold 
Such dies are sometimes very complicated 
and expensive. Extreme care must be 
taken that top and bottom impressions 
match and line up in their die blocks, and 
the determination of the cut-off line is a 
very important matter; in fact, error in 
judgment on this point is sure to result 
in. failure on the part of the mold to pro 
duce a perfect article. In making the 
complete mold several other factors must 
be taken into consideration, the number of 
impressions in the mold, the method of 
extracting the molded or pressed article, 
without damaging it, the amount of metal 
in the mold to allow quick or slow heating 
and cooling off, as may be required, and 
various other details, as the room for 
overflow, of stock and ways of checking 
excess overflow, etc. The complete pro 
cess of making molds for plastic material 
is a very interesting subject of which, as 
said before, not many mechanics have an 
intimate knowledge. It requires skill and 
good judgment of no mean degree, and 
expert workmen in this line are very 
scarce, the process being not as simple 
and easy as Dixie seems to think. 

his case is somewhat similar, as has 
been often experienced by me and no 
doubt by others. An automatic or com- 
plicated machine having broken down, the 
super or the old man would come to 
have a look at it and say: “Oh, well, 
yes; all you have to do is to put a new 
screw in here, or a little patch there, or 
file a little off somewhere, and it will be 
all right; 15 or 20 minutes’ work will do 


bor 


it.” Sometimes a week would not see 
that machine going again 
L. C. F. Georce. 


Making Sub-press Dies 


I wish to add a little to Mr. Brickner's 
article on page 487 

I would suggest that after the housing 
has been bored a splining tool be placed 
in the tool post. By moving the carriage 
of the lathe back and forth, the grooves 
can be accurately cut the same depth 
their entire length and true with the bore, 
providing, of course, that they are cut at 
the same setting that the housing is bored. 
Che plunger can be grooved in the lathe 
in the same manner. It is more essen- 
tial that the grooves be absolutely parallel 
in the plunger than in the housing, as 
they guide the plunger. 

When babbitting a sub-press die, it is 
good practice to wait until just before 
quitting time at night to do the pouring, 
so that the babbitt can cool without the 
vibration of the shop caused by machinery 
running. Under no consideration should 
the plunger be removed while the babbitt 
is warm. There is a strain set up when 
the babbitt is cooling, and if the plunger 
is left in place until thoroughly cool, the 
plunger will fit nicely; while on the other 
hand if the plunger is removed while the 
babbitt is quite warm, there is nothing to 
prevent the babbitt flowing along the line 
of least resistance, and considerable diffi 
culty will be experienced in- entering the 
plunger. I agree fully with Mr. Brickner 
as regards the habit of scraping the bab 
bitt. The bearing should not be scraped; 
if the bearing is poor on the first pour, 
try it again, but do not scrape 


F. E. SHAtor: 





A very handy thing to have on the 
bench where there is much work to lay 
out on castings or sheet iron, is a solu 
tion made of chalk, glue and water. Take 
a pint can and powder enough chalk to 


al 


fill it two-thirds full, then fill it almost 
full of clean, hot water and add about 
two tablespoonfuls of liquid glue and mix 


thoroughly while it is hot. This is much 
more handy than chalk, as you can put 
it on with a brush the same as paint. It 
will not rub off in handling and gives a 
nice surface to work on. Ihe chalk 
must be powdered very fine or it will be 
rough when dry.—Boiler Make) 





They are discussing in England the 
compulsory use on automobiles of. auto- 
matic controllers to prevent a machine 
from running above a maximum speed on 
public roads under any conditions. There 
is said to be no difficulty in furnishing the 
device. 
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Education and the Man 


Led by the example of the presidential 
address of James M. Dodge before the 
American Society of Mechanical En- 
gineers two or three years ago there has 
been a good deal of discussion of the 
value of education of late in which the 
attempt has been made to measure that 
value in figures by comparing the earn- 
ings of those who have and those who 
have not had educational advantages. All 
of these articles, so far as we have seen 
and some of them have found their way 
into our columns—claim to prove by an 
array of figures the pro 
education of the 


overwhelming 
ductive value of the 
schools. There is, however, a line of coun 
ter argument which has not found its way 
into print to any extent, which puts forth 
the idea that these parallel column ex 
hibits are based upon an essential fal 
lacy in that educated men are necessarily 
whose income or 
cannot fairly be compared 


picked men average 
achievements 
with their unpicked contemporaries. The 
idea is that it is only the boy who is above 
the average who cares for higher educa- 
tion or who would, in general, be selected 
for it by his parents, or indeed who could 
successfully prosecute it even if he were 
selected. Carrying the argument a little 
further, it goes on to say that the edu 
cated men, had they received no educa- 
tion, must necessarily have gravitated up 
ward, secured superior earnings and ac 
complished greater results than others 
The argument admits that these superior 
men may have been assisted by their 
educational attainments and have earned 
more and accomplished more with educa 
tion than they would have done without 
it, but this is not the comparison of which 
so much is being made. The argument 
asserts that a comparison of educated and 
uneducated men of equal initial ability 
is the only fair one, but it is not, nor in- 
deed, can it be made. Such a comparison, 
were it possible, will be seen to be en- 
tirely different from the one which: is 
actually made in which a superior class of 
educated men is compared with the aver 
age class of all that remain. 

Closely related to this are the standing 
examples of men who, without educa- 
tional advantages, have risen high in the 
industrial and even in the scientific world. 
The pro-educational method of disposing 
of these cases is to assume that in spite 
of the achievements which such men have 
accomplished, they could and would have 
done much more had they had educa- 
tional advantages—a statement which 
begs the entire question by assuming to 
be true the very thing that is to be proven. 

We have long thought that the educa 
argument ignores certain differ- 
ences in men. As we look at it mankind 
may be properly separated into three 
classes. At the bottom care those, and 
there are many, to whom edueation, as 


tional 
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that term is commonly understood, 

it is in its common acceptance as sch 
education as schools now exist that 

use the term, would be of the slight 
advantage. There is no dodging the fa 
that large numbers of men are fund 
mentally incapable of serious or produ 
tive mental effort—a fact which is cor 
monly recognized by the saying that 
certain cases, good bricklayers, for e: 
ample, have been spoiled in making pi 
lawyers or doctors, as well as by t 
companion statement that the attempt 

educate certain men is equivalent t 

attempt to make bricks without straw 

Above these men comes another cla 
to whom education is of the first orde 
of importance—men who are _intrins 
cally superior to the first class and w! 
without education would undoubted 
surpass them, but who with it 
them much more. Such men supply t! 
general run of our doctors, our lawye: 
and our engineers, but they do not inclu 
our geniuses. 

Above this class comes a third—sma 
in numbers but nevertheless a prime an 
perhaps the leading factor in the progr 
of the world. Such men, we believe, 
largely independent of the education 
the schools by being superior to it. Tw 
The fir 
met 


surpas 


cases of this kind occur to us. 
is John Fritz—a man to whom 
lurgical engineers everywhere doff thei 
hats, and the Fred. E. Iv 
inventor of the half-tone engraving pt 
cess and of other photographic and opt 
cal inventions of which a list would mak 


second is 


a catalog. 

Contrasting the achievements of thes 
men with the attainments of the average 
college professor, it seems absurd to u 
to suppose that they could have obtaine: 
very much from the education provide 
by such professors. Mr. Ives began lif 
as a photographer and almost simultanc 
ously began experimenting and inventing 
Of an entire college curriculum but littl 
could by any possibility have been of us 
to him in his later work. What he neede 
was optics and the related branches of 
physics, and this he absorbed as a spong: 
absorbs water. Looked at from the stand 
point of a specialist, what we call highe: 
education is, in reality, not much mor 
than elementary education. The ground 
covered in a college course is so extensiv 
that no subject can be gone into deeply 
What Mr. Ives required was not the skim 
ming of many subjects, but a profoun 
knowledge of one. To us it seems litt! 
more than absurd to suppose that th 
usual college course taken in its entiret 
would have been of any considerable us 
to him or, indeed, much more than a tire 
some slaving Over many subjects of ver) 
little interest to him, and, meanwhile, th 
pursuit of such subjects would have con 
sumed just the time which should hay 
been put upon the few subjects of imme 
diate application to his future work. 

It is easy to say, in standard phrase 
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he would have been a better rounded 


with a wider education, but that 
uin begs the question [The argument 
which so much has been made of late 
ores the man and bases its claims o1 
sults, and the question is, would Mr 
s have accomplished more with formal 
education than he has without it? We 
think not. 

\ll this is not intended to voice a word 

inst the claims of education in which 
we believe as heartily as any, but to point 
t that the usual view of it and especially 

view which has lately been made 
prominent, is a very one-sided one which 
omits from consideration many essential 


elements. 





The November Meeting of the 
American Society of Me- 
chanical Engineers 





Society of Mechanical 
hold its 


meeting on 


he American 
Engineers’ will next regular 
Tuesday 
8:15 o'clock, in the 
building of the Engineering Societies, 20 
West 30th street, New York 

lhe principal address will be made by 
Charles R. Pratt and will treat of features 
of construction and operation of the gear- 
which is 
being installed in the Singer and Metro- 
politan Life, New York’s two 
buildings. The paper will be 
by engineers and architects from New 
York, Philadelphia and Chicago. It is 
expected that the 
exhaustively 


monthly evening, 


November 12, at 


ess traction electric elevator, 
highest 


discussed 


subject will be very 
treated from the 
the architect and the engineer. 


view of 
The mem 
bers of all professions are cordially in 
vited to attend. 





National. Machine Tool Builders’ 


Convention 





Che sixth annual convention of this as- 
sociation was held at the Hotel Imperial, 
New York City, October 15 and 16, the first 
session opening Tuesday morning with 
President E. M. Woodward in the chair. 
At this session the president’s address 
was read and then routine business was 
tended to. 


THE PRESIDENT’S ADDRESS 
n his address Mr. Woodward said in 
part: 
[he hand of time on our fiscal dial 
nts to the fact that another year has 


passed, and warns us that we are largely 
responsible for the betterment, or other- 
wise, of the social and business relations 
v each other and of the condition of 

association. Machine tool builders of 


he United States have been benefited in 
meny ways by the existence of this or- 
ganization, and I believe that through its 
ence still greater benefits will be de- 
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Much 


cost systems, 


rived interest 18 now centeres 


contracts with apprentices 
and diplomas for apprentices. Our Com 
mittee on Apprenticeship and Diplomas 
has done good work, and I believe is about 
to make a final report. Our Committee 


on Responsibilities of Foundrymen has a 


great work to perform, and with the 
united support from each member of this 
association 1 believe its efforts will be 
crowned with success, beneficial to all of 


us 


“We have had an era of prosperity, the 


longest ever witnessed in this country, 
and this prosperity has be: n the ex- 
treme to “uch an extent that we have 
been overloaded with orders, and have 
strenuously endeavored to execute them 


The large and increased amount of busi 
ness done throughout the United States 


has necessarily made large demands 
m capital, and consequently made the in 
terest rate for money high. When money 
is high the business world commences to 
curtail, and a curtailment in business, par 
ticularly in the manufacturing interests, 
means depression 
“The present business conditions in this 
country seem to me to be peculiar. Our 
country is in a good condition. In most 
sections our grain crop is good and brings 
good prices. There is a demand for more 
railroads and ships to carry our products 
What railroads we have are short of roll 
ing stock, and have been unable to promptly 
convey our products, all of which indicate 
that there is a necessity for more machin 
ery. It seems to me that the amount of 
the United 


States is insufficient for the large volume of 


money we have in circulation i1 
business we handle. If we are to havea de 
pression in our machine tool manufactur 
ing I think that it is wise that we should 
heed the warning cry sent out by our sec 
retary, ‘In time of peace prepare for war.’ 
“Our association has stood for a great 
deal, and should now stand for the pro- 
tection of each member in sustaining the 
present prices for machine tools. The re 
duction from our present prices will not 
create a demand. No more machine tools 
will be sold because the prices have been 
reduced. If our product is to be reduced 
in quantity, it is necessary that the pres- 
ent prices should be sustained in order 
that our loss and gain account on the 
ledger show a balance on the right side 


“The membership at the close of the 
semi-annual convention held May 14 and 
15, 1907, was 76; admitted since, 6; total 


81. The financial condition of this asso 
ciation is good.” 


UnirormM Cost ACCOUNTING SYSTEM 


In connection with this topic, which also 
formed an important subject of discussion 
at the spring convention of the association, 
the work of the committee which has the 
investigation of the problem in hand was 
brought before the 
chairman, F. A. Geier 
of uniform cost systems was brought out 


convention by the 
Some discussion 


Lea 
t the Wednesd yw sess ! ’ 
resolution was presented and adopted 
authorizing the employment of an exp 
to visit the plants of the various members 
of the association d discuss with eacl 
one the methods at present employed by 


him in handling costs, the idea being that 


by this means different systems employed 
at present may be harmonized to a great 
extent and some definite recommendation 
made to the committee who can then bring 
the matter before th 
tion at a future meeting, It is the hop 


he able to 


association for ac 
of the committee t present 
system for general adoption by the mem 
bers, that will show definitely just what 
machine tools cost to build 

A resolution was also passed at the 
Wednesday afternoon session to appoint 
committee to outline a uniform form of 
contract for selling machine tools This 
committee will submit a report to the next 

invention 


\PPRENTICESHIP 


In the account of the spring meeting of 
this association, at page 745, Part 1, we 
published the report of the committee on 
apprenticeship systems, which committe« 
is headed by E 
then (at page 833) we have presented ai 
account of the 
system which in addition to a system o1 


P. Bullard, Jr., and since 


special apprenticeshiy 
regular apprenticeship is recommended by 
the committee for 
of the 
therefore to reprint at this time the re 


adoption by members 


association It 


S unnecessary 
port of this committee as accepted by th« 
organization at that convention. It should 
be stated that this report was drawn up 
after due consideration of data obtained 
from about one hundred different firms in 
the machine business and the special ap 
prenticeship system has been thoroughly 
and satisfactorily tried out at the Bul 
lard shops during the past two years 

The form of contract given in the re 
port is to be adopted by the members of 
the association, though it is understood 
that some slight 
necessary in certain States and localities 


modification may be 


Also a suitable diploma is to be engraved 
to be given to apprentices upon the satis 
factory completion of their apprentice 
ship 

While the minimum wages to be paid 
and the minimum age at which a boy shall 
start his apprenticeship are given in the 
report, it is not expected that each and 
every member is to conform exactly to 
these schedules. Local conditions, it is 
realized, must enter into the determina 
tion of proper wage scales, etc.; the de 
tails covering such matters in the report 
1epresent, however, good average practice 
and what is expected to be suitable “in 
the majority of cases. Where deviation 
from the contracts prescribed is made by 


any member the modification is to be sub- 

mitted to the executive committee of the 

association for their@tonsideration before 
(Continued on Page 607 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment and the Progress of Design in This Department of Work 


THE LATEST INFORMATION 


A Lever Punch A Geared-feed 18-inch Engine gears are made correspondingly large 
‘ad She diameter and wide of face. 

The spindles of both are of crucib! 
steel with a 1%-inch hole. The spindk 
punch capable of punching a %-inch hole The half-tones show two styles of 18 boxes are of cast iron lined with babbitt 
through %-inch stock inch engine lathes of new design. Fig. § metal. 








The illustration shows a portable lever 


The lathes are regularly supplied with 





compound rests, but plain rests can be 
substituted if ordered. Taper attachment 
can be furnished with ei:her style of rest 

The feed device is new, giving eight 
changes without changing gears; it is 
shown in Fig. 3. The feed stud carries 
a gear at a inside the head, which drives 
the gear d through the two gears b and « 
hung on the arm depending from the 
bridge in the head. ‘The gear d in turn 
drives the gear e. The gear e is provided 
with a clutch face to engage with the slid 
ing gear f. When it is engaged with f it 
drives the gear g, which rotates a slid 
ing shaft, upon which is mounted a bank 














A LEVER PUNCH 


The handles, of the truss pattern, are shows a lathe built for regular conditions. of four gears k, any one of which 
made of half-round steel. The entire tool It has a five-step cone pulley, the largest drive the clutch gear on the rod, throu 
weighs 16 pounds. It can be clamped ina diameter of which is 12 inches, for 2%4- the intermediate gear /, thus providing 
bench vise when it is desired to have it inch belt. Fig. 2 shows a lathe designed four feeds. The gear m on the same sh 
stationary. This tool is made by the to use high-speed steel tools. In this as the gear d drives the gear mn, which is 
Armstrong- Blum Manufacturing Com- lathe the cone pulley has four steps, the also provided with a clutch face for en 
pany, 104-124 N. Francisco avenue, Chi- largest of which is 14 inches diameter for gaging the sliding gear f. When it is 


cago, Illinois 3%-inch belt. With this cone the back so engaged, the gear g drives the sliding 
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FIG. I. 18-INCH ENGINE LATHE 
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FIG. 3. 


THE FEED WORKS 
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shaft and bank of gears at a different 
speed and provides another set of four 
feeds. The range of feeds for the 18 
inch lathes shown is from 8 to 96 per 
inch, 

The lead screw, for thread cutting, is 
driven in the usual way by change gears 
and has no connection with the feed 
works. The feed works in the apron 
are driven by the worm and worm gear 
having a ratio of 60 to I. 

The lathe with 6-foot bed swings 2 feet 
1 inch between centers, 20 inches over 
the bed and 12% inches over the com- 
pound rest. 

These lathes are built by F. E. Reed 
Company, Worcester, Massachusetts 


Cylinder Turret Driller 


[his machine is for drilling, reaming, 
tapping, etc., on duplicate parts at proper 
speeds and feeds, without the necessity 
of changing the tools or the work, which 
is accomplished by means of a turret re 
volving on a vertical axis inside of the 
frame and carrying either four or six 
spindles as desired; the turret is revolved 
so that the spindle which it is wished to 
ise is at the front; the driving gear con- 
nects with the gear on the spindle and 
causes the latter to revolve, the other 
spindles being back out of the way and 
idle, but being ready to be brought into 
position at once when it is desired to use 
the other sizes of drills The same size 


1 


gear is placed on all the spindles but one, 
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18-INCH ENGINE LATHE 
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the latter being geared down for tapping The working strain is taken directly by 


ind counterboring. All the spindles work the frame, the locking device being close 
to the same point on the platen. After to the spindle which is in use. The tur- 
the first tool is put in motion the oper- ret, which is hung on ball bearings, may 
ator may, if he wishes, place tools in the be turned in either direction and locks 
other spindles, which are not working. automatically. The feed may be almost 
instantly changed by means of a lever in 
front of the operator. This machine will 
drill a hole in a 26-inch circle, and will 
carry 13¢-inch drill in solid cast iron. 





The floor space occupied for size No. 1 
is 48x24 inches, and its weight is 1200 
pounds. It is made by the National Sep- 
arator and Machine Company, Concord 
New Hampshire. 





A Handy Table for Drill Users 


he Cleveland Twist Drill Company, 
Cleveland, Ohio, is distributing gratui- 
tously a handy little accessory for the 
users of drills. It is made of three disks 
of celluloid pivoted at the center on an 
eyelet [he illustrations show the two 
sides of the device On the one side the 
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feeds of drills and for determining 
two principal causes of failures of dr 
are given on the face relating to dri 
The little device is a handy size for 
pocket, is substantially made and can 


easily kept clean 





A Reversible Ratchet Socket 
Wrench 


The illustration shows a socket wre: 
designed for the use of failro 
bridge builders, etc. The handle is 
steel, drop forged, of channel sect 
These wrenches are made with 24-in 
handles only and the sockets take eit! 
square or hexagonal nuts. The socke 
are made for standard nut sizes from 
to 114 inches. This wrench is called t 
“Giant” and is made by the Keystor 
Manufacturing Company, Buffalo, N: 
York 


1 
} 
I 





The greatest single consumption of bras 
is for condenser tubes; a battleship alor 
having from 30,000 to 40,000 Ib. of cor 


























CYLINDER TURRET DRILLER, FOUR-SPINDLE \ REVERSIBLE RAT( 


TYPE, WITH TAPPING ATTACHMENT 

[he machine can be furnished with correct speeds for both carbon and high- 
either power, hand or lever feeds, or al} speed stee! drills from 1/16 inch to 3 
of them; the spindle is set to the work inches diameter can be seen at a glance, 
directly by the star wheel,- by the hand and on the other the decimal equivalents 
a 


wheel in front, or by power, and can be (of the parts of an inch, divided into 64 


set. to stops to knock off automatically. parts) are gi Directions regarding 
5 \ litelh tips 
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denser tubing in it; and owing to the c 
rosive effect of seawater this tubing mu 
be continually replaced. The material 

is usually either Muntz metal (60 per cent 
copper, 40 per cent. zinc) or else a mi 
ture of copper 70, zinc 29 and tin I 
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National Machine Tool Builders 


Convention 


Continued from Page 603 
ey sign the diplomas to be issued to the 


the their 


pprentices upon ‘ompletion of t 
prenticeship. 
NEw 


more 


MEMBERSHIP 


Kleven firms have been admitted 
membership. These are as follows: 
rora Tool Works, Ind 
umpion Machine Tool Company, Cin 

wnati, O.; Cincinnati Lathe and Tool 

Company, Cincinnati, O.; Eberhardt Bros 
ymmpany, Newark, N. J.; E. J. Flather 

\lanufacturing Company, Nashua, N. H.; 

ellows Gear Shaper Company, Spring- 
eld, Vt.; Hilbert Machine Company, 
incinnati, O.; Lucas Machine Tool Com 


Aurora, 


ny, Cleveland, O.; Mueller Machine 
ool Company, Cincinnati, O.; Seneca 
ills Manufacturing Company, Seneca 
ills, N. Y.; Western Machine Tool 
Vorks. Holland, Mich. 
ELECTION OF OFFICERS 
[he balloting for officers for the ensu 


ng year resulted as follows: President, 
Fred L. Eberhardt, of Gould & Eber 
ardt, Newark, N. J.; first vice-president, 
A. Johnson, Gisholt 
ny, Madison, Wis.; second vice-presi 
nt, E. P. Bullard, Jr., Bullard Machine 


sridgeport, Conn.; secre 


Machine Com- 


00] Company, 
ry, P. E. Montanus, Springfield Machine 


ool Company, Springfield, O.; treasurer 


WV. P. Davis, W. P. Davis Machine Con 
ny. Rochester, N. Y 
ExcurRSION TO Fort TotTren 
On Thursday—the day following the 


ljournment of the convention—the mem 
the 


cted with machinery interests, including 


rs of association and others con 
everal representatives of technical jour 


ils, enjoyed an outing provided by 
fachinery, the trip including a sail down 
New York harbor as far Island 
nd then up the East river to Fort Tot 
n, where a landing was and the 


isitors to the number of about 450 had 


is Coney 
mad 


( opportunity of inspecting many feat 
the 
he commanding officer, Col. G. N. Whis 
detailed 


res of interest connected with post. 


er, courteously officers to ex 


lain to the visitors the operation of the 


inge finders and other interesting ap 
iratus at this important station. Luncl 
was served on the boat and both 
trip up and down the river and the 
isit to the fort were thoroughly enjoyed 
the entire party 
[he next convention of the association 


be held in May, 1908 at Atlantic 





Columbia University Evening 
Courses 





olumbia University will offer at night 
ring the 
rses specially adapted to the 


year 1907-8 twenty evening 


needs of 
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This 


mechanics, 


technical and professional workers 
work in applied 


irchitecture, electricity, 


includes 


fine arts, indus 
trial chemistry, mathematics, and survey- 


ing and structures. The work begins on 


October 28 and continues for 25 weeks. 
\ full description of the courses is con- 
tained in the Announcement of Extension 


leaching, which may be obtained on ap 





plication to the Director of Extension 
Teaching. Columbia University, New 
York City 
Business Items 
The New Haven office of the Vandyck 


Churchill! Company, New York City, has been 
moved to Room 808, First National Bank 
building, 42 Church street 


The Warner & Swasey Company, Cleveland 
Ohio, opened a Chicago office in the 
National Bank bullding, Adams 
under the management of 


has 
Commercial 
and Clark 
E B Boy e 


streets, 


the 
just 


order ever 
the 
Com 


What is said to be 
placed for vises has 
Pittsburgh Automatic 
Pittsburg, Penn., by 
Terminal Railroad for 
shops which 
capital city 


largest 
awarded 
Vise and Tool 
the Washington 
their extensive 
erected in 


been 


pany 
use tn 
just been 


new have 


the 


rhe 
Island 


Rock Island Tool Company. of Rock 
Ill., manufacturer of has 
New York the Electrical 
building 86 street, to be 
of Wm. M. Briggs 
the L. 8. Starrett 


in Its New York 


vises, 
office in 
Liberty 


opened a 
Exchange 
in charge formerly con 
with 


Mass.., 


Company, of 
office 


nected 
Athol 


Manufacturing Com 
recently purchased 
of Philadelphia 


with 


The Cutler-Tlammetr 
pany. Milwaukee, 
Wirt Electric 
have consolidated the Wirt 
that of their New York plant at 
One Hundred and Thirtieth 
manufacture of Wirt 


mtinued 


who 
the Company, 
business 
Park 


street 


avenue 
and where 


the +7 } 


apparatus w ve 


Trade Catalogs 


Tool 
and 


Rock 


vises 


Island 
Illus 


Company 
list of 
inches 


Rock Island 
I 


trated, 22 


I Catalog price 


pages, xt 


paper 
199 Main 


blue 


Engine 
Buffalo. N \ 
descriptive of 


Gas Company, 
Pamphlet 


vertical gas 


Lazier 
street and 


prints engines 


Broad 


turret 
inches 


Niles-Bement-Pond 111 
New York. Catalog of Pond rigid 
Illustrated 44 6x9 


Company, 

way, 

lathe pages 

paper 

Penn 

indus 
6x9 


Arthut 
(‘atalog 
railways 

paper 


Koppel Company, Pittsburg, 
No. 227. describing portable 
Illustrated, 24 


trial pages 


nches, 
Erie 
and 


pages, 5x7! 


Manufacturing 
Vises 


Hollands Company 
Penn Catalog A2 machinists 
plumbers tools Illustrated, 72 
inches, paper 
Provi 


and 


Company 
illustrating 


Manufacturing 
Folder 


Costello 


Leonard 
dence R I 
the 
forming 


describing press for cutting 


punching and 


LeBlond Machine Tool Com- 
pany, Cincinnati, Ohio. Catalog of lathes, 
including engine, special turret, gap, motor 
driven, etc. Illustrated, 104 pages, 6x9 
ncehes, paper 


The R. K 


007 
Manufacturers 


(Ala.) Wood Fibre llaster 


plant 


The lLluntsville 
Company will erect 


Philadel- 
works 


& Son 
will en 


Henry Disston Company, 
phia, Penn., 

The 
Md.., 


The 


arge its saw 
Baltimore, 
plant 


Company 
SIs 
the Wadley 
destroved by fire 
Newark, N. J., 
factory 


Can 
addition 1 


Hartlove 
will erect an 


machine shops of (Ga.) 


Southern Railroad were 

The Union Wheel Works, 
has had plans prepared for a new 
The Williams Patent Crusher Company, St. 
Mo., will new factory buildings. 


Louts, erect 


August F. Gallun & Sons, Milwaukee, Wis., 


will erect a tannery building to cost $80,000. 

rhe J. W. Lathrop Company, Mystic, 
(onn., building gas engines, will erect a new 
shop. 

The John Bruce Foundry Company, Cin- 
cinnati, Ohio, will erect a new $25,000 
foundry 

The Coatesville (l'a Boller Works, has 


purchased site for a 
foundry. 

E. D 
Mass., will 
chine shop 


new 


machine shop and 


Pittsfield, 
thelr ma 


Jones & Sons Company, 


build an addition to 


The Komp Machine Works, Hattlesburg, 
Miss.. has awarded contract for the erection 
of a new plant 

Fire destroyed the plant of the’ United 
Leather Company, Wilmington, Del., causing 


$100,000 


loss of 


rhe Western Steel Car and Foundry Com 
any, Anniston, Ala reported as planning 
io manufacture § steel ars 

Mr Nitaro Kaji 10 Kodenma-Uwacho 
lokio, Japan, would like catalogs of ma 
hinery tools and hardware 

The Meclonough Manufacturing Company 
Kau Claire Wis building saw mill ma 
chinery s erecting a new plant 

Contracts have been let by the Lodge & 


Shipley Machine Tool Company, Cincinnatl, 





Ohio, for an addition to the plant. 
. 

Want Advertisements 

Rate 25 cents a. line for each insertion 
ibout siz words make a line Vo advertise 
ments abbreviated. Copy should be sent to 
each us not later than Friday for the ensu 
ing week’s issue inswers addressed to our 
care will be forwarded ipplicants may spe 
cify names to which their replies are not to 
he forwarded, but replies will not be returned. 
if not forwarded, they will be destroyed with 
out notice. No information given by us re 
garding any advertiser using bor number 


Original letters of recommendation or other 
papers of value should not be inclosed to un 
known correspondents. Only bona fide ad 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso 


ciation or individual charging a fee for 
‘registration,’ or @ commission on wages of 
successful applicants for situations 
Miscellaneous Wants 
Cox Computers, 53 Ann St New York 
Caliper list free.E.G.Smith Co., Columbia, Pa 
If you use small gears In large quantities 
write Berry and Parker, Erie, Pa. 
Clockwork and clock-operated mechanisms 
Larchmont Mfg. Co., Larchmont, N. Y. 


machinery, tools, mode 


Experimental 
C Sheldon, New Britain, Conn 


work, ete. E. A 


Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIS? 

Special machinery and manufacturing 
plants. Albert Pott, M. E., 23 Platt St., New 
York. 


Light, fine machinery to order; models and 
electrical work specialty E. O. Chase, New 
ark, N. J 
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Wanted—Orders in quantities for brass 
castings from \% to 2 Ibs. in weight. Box 454, 
AMERICAN MACHINIST. 


Special machinery accurately built. Screw 
machine and turret lathe work solicited. 
Robert J. Emory & Co., Newark, N. J. 


Special machines designed and built: du- 
plicate parts, model or experimental work. 
Mantle, Park ave. and 129th St., New York. 


Expert instructor, wants limited number 
of students in mechanical drawing, by mail. 
con particularg address Box 85, Annapolis, 


Special machinery and duplicate machine 
perts built to order; tools, jigs and experl- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

For Minneapolis and St. Paul territory, 
manufacturer's agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can sell it if it’s “right.” Roy Ma- 
chinery Co., Minneapolis, Minn. 

Apprentices and others wanting to pass 
examinations as licensed engineers need Tul- 
ley’s Handbook on Engineering. A _ library 
in one volume of 1000 pages, $3.50.  Hiil 
Publishing Co., 505 Pearl St., New York. 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, Amer. MACH. 

Investments that pay, the books that give 
you more knowledge than your job requires: 
we can tell vou the ones you need if you tell 
us your snecialty: send for our 168-page cat- 
alog Hill Publishing Co., 505 Pearl St. 
N. Y. 7 


Machinery built to order and by contract: 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work, tools, dies, ete Blair Tool 
and Machine Works, West and Morris Sts 
New York City. , 

Wanted—High-grade machine work, espe- 
cially for screw machines and turret lathes. 
We can refer to a very well known line of 
high-grade tools now on the market to de- 
monstrate that we are able to do the highest 
grade of interchangeable work. Box 386, 
AMERICAN MACHINIST. 


Arrange with us to do your manufactur 
ing; we are thoroughly equipped for all 
classes of machine work, including screw ma- 
chines and punch parts, tools. jigs, ete.: we 
design and build special and experimental 
machinery, also automobiles and marine gaso 
lene engines. Forest City Snecialty Manufac- 
turing Co., of Rockford, Il. : 

For progressive engineers; every practical 
engineer should compile his own note book: 
subscribe for Webber’s tables, printed on 
4x7” sheets for insert binders; every engin- 
eering subject, 25c. per sheet or ten for $1.00, 
printed both sides. Write for information to 
William O. Webber, Consulting Engineer, 432 
Exchange Bldg., Boston, Mass. 

An engineer with practical shop experience. 
with an expert mechanic as assistant, will 
be at liberty Dec. 1: we can increase your 
profits by a scientific study of details your 
superintendent is too busy to consider: time 
study, piece rates, manufacturing methods 
design and construction of special tools, jigs 
or machines. Box 539, AMER. MACHINIST 


Wanted—An interest in a small or moder 
ate sized machine shon, by a gentleman hav 
ing a general knowledge of the business and 
who will have a small amount of machinery 
of rather high-grade to build: buildings must 
be of recent construction, detached and hav 
ine considerable vacant land for future ex- 
tensions: tools and equipment must be fairly 
modern; location on some main line of raii 
road preferred: must be in a good labor 
market: all communications must be consid 
ered confidential by both parties. Box 525, 
AMERICAN MACHINIST. 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
COLORADO 
Young, vigorous, broad gauged man with 
ten years’ experience in manufacture of 
high-grade mining and electrical machinery. 
desires responsible place in organization of 
Eastern manufacturer: now employed. but 
wishes change location: is a _ successful 
salesman and sales manager: seeks connec- 
fion only with concerns of unquestioned tn- 
tegrity. Address “C,” Box 485, Am. MAcn. 
ILLINOIS 
Designer with an extensive experience on 
automatic machinery and tools and familiar 
with presses and sheet meta! dies. wishes to 
change. Box 542, AMERICAN MACHINIST. 
Position wanted as foreman by A-1 ma 
chinist and toolmaker, technical educated. 


AMERICAN MACHINIST 


30 years old; designer of special machines, 
tools, dies and fixtures for cheap and ac- 
curate production; first-class references. Box 
514, AMERICAN MACHINIST. 

INDIANA 


General foreman for machine shop ex- 
perienced on engines, machine tools, brass 
goods, valves and fittings; premium and 
piece work, cost reducing; technical educa- 
tion, married, references. Box 528, Am. M. 


MASSACHUSETTS 


Electrical draftsman, experienced on elec- 
tric hoists, elevators and vower stations, 
wishes steady position; A-1 references. Box 
545, AMERICAN MACHINIST. 


Situation as superintendent or assistant; 
eighteen years’ experience engineering, 
foundry, machine shop and superintendent's 
office in large shop. Box 532, Amer. Macu 

NEW JERSEY 

Manufacturing cost and general account- 
ant; correspondent, purchasing agent; office 
manager; wishes to change. “High Class,” 
AMERICAN MACHINIST. 

General superintendent, 12 years’ experi- 
ence in modern shops, systematizer, success- 
ful hustler, at present executive of a large 
plant, wishes to change. Box 534, Am. M. 

Superintendent or assistant; age 41; good 
mechanic and executive; large experience on 
machine tools and general work; capable 
of handling entire plant. Box 544, Am. M. 

Toolroom foreman, experienced in design- 
ing, making, and supervising the making of 
tools, jigs, fixtures, dies, ete., for inter- 
changeable product, wants position with re- 
liable company; reference, and proven abil- 
ity; complete details with interview or cor- 
respondence. Box 538, AMER. MACHINIST. 

NEW YORK 


Mechanical draftsman wishes position. Ad- 
dress Box 517, AMERICAN MACHINIST. 


Wanted—Position as draftsman; 2 years’ 
experience. Box 537, AMERICAN MACHINIST. 

Draftsman; young man; 23; technical 
graduate, experienced, desires position. Box 
536, AMERICAN MACHINIST. 

Meehanical draftsman of 12 years’ experi- 
ence on general machinery manufacture with 
shop experience, desires to change. Box 533, 
AMERICAN MACHINIST. 

Mechanical draftsman and designer; Aus- 
trian, 26, with 8 years’ shop and drawing 
room experience, wants position; A-1 refer- 
ences. Box 546, AMERICAN MACHINIST. 

Young Japanese, mechanical, 2 years’ ex 
perience, technical educated, wants position 
as tracer in machine shon, moderate wages 
“T. T.." 10 West 21st St., New York City. 

Draftsman: 36 years; technical gradu- 
ate: 13 years’ drafting, shop; experienced 
automatic, special, conveying machines, type- 
writers, jigs, fixture, dies; wishes position. 
Box 541, AMERICAN MACHINIST. 

Position wanted as superintendent, foreman 
or draftsman by young man, technical grad- 
uate with many years’ shop and drawing 
room experience; used to handle men. Box 
535. AMERICAN MACHINIST. 

First-class foreman diemaker and _tool- 
maker requires position as such or superin- 
tendent: expert on all classes of the most 
up-to-date labor-saving tools, blanking, form- 
ing. bending and drawing tools for elec- 
trical, telephone and telegraph instruments, 
ete.: excellent references. Box 547, Am. M. 

Superintendent or head foreman by tech- 
nical and a practical man, expert mechanic; 
designer of special machinery and tools, dies, 
jigs and fixtures for cheap and accurate pro- 
duction: executive ability and 21 years’ ex- 
perience; open for engagement; 38 years of 
age; highest references. Box 540, AM. MacH. 
PENNSYLVANIA 
draftsman and designer, col- 
with 6 years’ experience on 
machinery wants 


Mechanical 
lege graduate, 
genera! work and special 


position: also structural! man, A-1_ refer- 
ence Box 527, AMERICAN MACHINIST. 
VERMONT 
Wanted—Position by master mechanic 
skilled in scientific and economical manu- 


facturing: place where work is put through 
in large lots preferred. Box 543, AM. Macu. 
WISCONSIN 
Mechanical and electrical engineer, fa- 
miliar with electric crane design, desires 
change, experienced in sales and executive 
branches, capable of filling position of chief 
or managing engineer. Box 502, AM. MACH. 
FOREIGN 
Englishman desires position § in 
works as assistant manager, 
thoroughly acquainted 
with best French and English cars; trust- 
worthy driver. excellent references. R. 
trocks. 49 Woodhouse Road, Mansfield, Notts 
England 


Young 
garage or auto 
tester, or mechanic: 


October 24, 1907. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 


CONNECTICUT 

Wanted—First-class all-around machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn. 

Wanted—First-class automatic screw ma 
chine operator; one who understands the 
Hartford horizontal turret preferred; als: 
man to take charge of a mixed line of hand 
machines. Address The Standard Mfg. Co 
Bridgeport, Conn. 

INDIANA 

Wanted—First-class blacksmiths in wagon 
department: give experience and wages 
wanted, with application. Address Supt 
..agon Lept., Studebaker Bros. Mfg. Co. 
South Bend, Ind. 

Wanted—First-class foreman thoroughly 
versed on die and machine work, such as 
bulldozers, drop and trip hammers, punch 
shear and trimming machines of all kinds, 
also forging machines, to forge and shape 
irons for farm wagon parts; state age and 
experience. Address Supt. Wagon Dept. 
Studebaker Bros. Mfg. Co., South Bend, Ind 


MARYLAND 
Wanted—Two draftsmen on general heavy 
machinery. Address Ellicott Machine Co 
Baltimore, Md. 
NEW JERSEY 
A first-class draftsman, one who 
Apply General Electric 


Wanted 
ean speak English. 
Co., Harrison, N. J. 

Wanted—An experienced man to _ take 
charge of small brass foundry; must thor- 
oughly understand metal mixing and be able 
to turn out first-class work. Box §30, AM. M 


Machinist experienced in the manufacture, 
installation and operation of marine gaso- 
lene engines to take charge of small shop; 
give references, wages and full particulars 
of experience. “Kent,” Box 531, AM. Macu 


Chief engineer for a well established ma 
chine business; a young educated, experi 
enced and thoroughly up to date man; only 
those who state age, nationality, experience, 
references, salary expected, etce., with full 
particulars will be considered; growing busi 
ness and an opportunity for the right man 
Address “G. S.," AMERICAN MACHINIST. 

NEW YORK 

Wanted in a machine shop within 15 miles 
of New York City, a first-class man as as- 
sistant foreman, between thirty and forty 
vears of age, in a department of about forty 
hands; engine lathes, turret lathes, shapers, 
drill presses, vises, gear cutters, gear planers, 
milling machines, etc.; applicant must be a 
thoroughly first-class and all around me- 
chanic on general jobbing work; must thor- 
oughly understand the reading of drawings, 
and must also thoroughly understand how to 
handle men with a view to getting the best 
results. Address in own hand writing, stat- 
ing age, nationality, past experience and 
wages required. ‘Foreman,’ P. O. Box 2062, 
New York City. 

OHIO 


Wanted—Draftsman, experienced on heavy 
machine tools, particularly boring mills above 
six feet: give experiences and salary wanted. 
Box 384, AMERICAN MACHINIST. 


Wanted—First-class pattern shop foreman, 
on heavy machine work: must be good ex- 
ecutive: give age, experience, references and 
salary expected. Box 508, AMpR. MACH. 

Wanted—First-class foundry  superinten 
dent for machine molding grey iron foundry 
of 50 tons capacity; the foundry is equipped 
in a strictly up-to-date manner; no hand 
molding: only green men employed; appll- 
eant must be strictly temperate in habits 
of good character, aggressive and must pos 
sess an abundance of executive ability: full 
knowledge of al! molding machines and best 
application of patterns is absolutely neces 
sary: give full particulars and _ references 
no cheap man need apply. Box 376, Am. M 

PENNSYLVANIA 

On account of increased business we are 
constantly in need of high-grade planer 
lathe and boring mill hands; also competent 
erectors: no labor troubles. The Blaisdell! 
Machinery Co., Bradford, Pa. 

We are increasing our capacity and invite 
applications from all classes of strictly first 
class machinists: steady work, good wages, 
open shop, nine-hour day; no labor troubles 
Riverside Engine Company, Oil City, Pa. 

Praftsman—aAn Eastern college has a po- 
sition open for a technical graduate, as In- 
structor of .mechanical drawing: applicant 
must have at least three years’ drawing of- 
fice experience; in answering, state age 
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ejueation, experience with references, and 
salary expected. Box 529, AMER. Macu#. 


Wanted—Strictly high-class foundry fore- 
man; must be well up in manufacture of 
crey iron castings in weights of from five 
uunds to ten thousand pounds each; thor- 
ighly familiar with molding machines and 
best application of patterns thereto; well up 
in piece work system and modern foundry 
practice; capable of handling ninety to one 
hundred molders, core makers, and laborers, 
and of producing at minimum cost; none but 
those possessed of experience and unques- 
tionable references need apply; state salary 
expected. “Central,’””’ AMERICAN MACHINIST. 


RHODE ISLAND 
We are continually adding to our force ex- 
perienced toolmakers, machinists and drafts- 
men on special tools, fixtures and models for 
light, high-grade machinery: good wages and 


I 


MACHINIST 


AMERICAN 


FOREIGN 
Master mechanic; Swede; practical and 
thoroughly acquainted with modern machine 
shop practice and experienced in handling 
men, wanted at once for new shop in 
Sweden; one with experience from locomo- 
tive and iron works preferred; good chance 
for the right man; none but an energetic and 
fully competent man need apply. “Practi- 

cal,’ AMERICAN MACHINIST. 


For Sale 


For Sale—Foundry, wood and iron ma 
chine shop. Box 74, Albion, N. Y. 

For Sale—Two large Garvin hub machines 
for forming heavy work; will sell cheap. 
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owner died: big sacrifice for cash. Address 
Box 112, Georgetown, Colo. 

For Sale—A smal! machine shop equipped 
for automobile repairing and light jobbing. 
Address F. G. Pennock, 741 Washington St., 
So. Braintree, Mass. 


For Sale—Ten volume library, covering 
completely the work of the engineer and ma- 
chinist; good as new; cost $50; will sell for 
$15. Address “T. M. T.,"" Box 425, Chicago. 


Cyclopedia for modern shop prac- 
bound in green morocco 


For Sale 
tice, four volumes; 


leather. Practically new; cost $18; will sell 
for $6. Address “L. N. O.,” Box 425, Chi- 
cago, Ill. 


For Sale—Machinist supply store, machine 
shop and brass foundry, in growing city; 
business established for 53 years and now 
in good paying condition? must be sold to 
settle estate: excellent opportunity for ac 














steady employment. Apply to Taft-Pierce Schacht Mfg. Co., Cincinnati, 0. tive young men Address Henry Connard 
Mfg. Co., Woonsocket, R. I. Machine shop for sale; $3000 a year; Estate, Reading, Penn. 
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Classified Index to 


Articles Advertised 





Abrasive Materials 


Abrasive Material Co., 

American Emery Wheel 
Providence, R. 1. 

Bridgeport Safety Emery Wheel 


Phila., Pa. 
Co., 


Co., Bridgeport, Conn. 
Carborundum Co., Niagara Falls, 
Cortland Cor. Wheel Co., Cort- 

land, N. Y. 

Monarch Emery & Cor.’ Wheel 

Co., Camden, N. J. 

Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 


Safety Emery Wheel Co., Spring 
field, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Aftercoolers, Air 

Globe Machine & Stamping Co., 


Cleveland, O. 
Ingersoll-Rand Co., New York. 


Air Lifts 


Ingersoll-Rand Co., New York. 


Alandum 


See Grinding Wheels. 


Arbor Presses 
Barnes Co., W. F. & John, 


ford, Ill. 
Bartlett, E. £., Boston, Mass. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Vond Co., New York. 
Walker, N. U.. Boston, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 


Butterfield & Co., Derby Line, Vt. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Cochrane-Bly Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Skinner Chuck Co., New Britain, 


Con 
Drill Co., Athol, 


nn. 

Union Twist 

ass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arches, Boiler Door 


McLeod & Henry Co., Troy, N. Y. 


Rock 


Architects 
lodge & Day, Philadelphia, )’a. 
Seaver, John W., Cleveland, O. 


Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Kilbourne & Jacobs Mfg. Co., Co 
lumbus, Ohio. 


a Metallic Mfg. <o., Aurora, 


Barrels, Tumbling 

Gilobe Machine & Stamping Co., 
Cleveland, O. 

Bars, Boring 


Beaman & Smith Co., Prov., R. 1. 


Cleveland Twist Drill Co., Cleve- 
land, O. 
a Engineering Works, Chas 


Chicago, Ill. 
satesn Hugh, Kansas City. Mo. 
Niles-Bement-Pond Co., New York. 
~~ Tool & Supply Co., New 


York. 
Underwood & Co., H. B., Phila 
delphia, Ia. 


Bearings, Ball and Roller 


Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Ratler Bearing Co., Uar- 
rison, dg. 





Bearings, Ball and Roller 


—Continued. 
Standard Roller Bearing Co., 
Philadelphia, Pa. 
Belt Dressing 
Mfg. Co., Buffalo, 


Cape geetace 
Dixon grucite. Co., Joseph, Jer- 


sey J 
Rhoads & Sons, J. ,» Phila., Pa. 


Shultz Belcng Co., S. Louis, Mo. 

Belt Filler 

Rhoads & Sons, J. B., Phiia., Pa. 

Schieren & Co., Chas. A., New 
York 

Shultz Keiting Co., St. 

Belt Lacing Machine 


Birdsbovo Steel Foundrr 
Co., Birdsbero, Pa. 


Belt Shifters 
The L. & D. 
Belting, Leather 


Louis, Mo. 


& Mach. 


Co., Boston, Mass. 


Main Belting Co., Phila., Pa. 
Rhoads & Sons, J. E., Phila., Pa. 
Schieren & Co., Chas. A., New 


ork. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Benches, Work 
Manufacturing Equipment & En- 
gineering <o., Boston, Mass. 

Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Cu., New i1ork. 

Watson-Stillman Co., New York. 

Bending Machinery, Plate 

Niles-Bement-Pood Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Wam., Phiia- 


Sellers & Co., 
delphia, Pa. 

Whitcomb-Blaisdell Machine Tool 

Co., Worcester, Mass. 


Bending Machinery, Power 


Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

ae oy & Plummer, Worcester, 
Ma 


Inc., 


a oy “t Allstatter Co., Hamilton, 
Oo 

Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Bending Tools, Hand 
Wallace Supply Co., Chicago, 
Blanks, Nut and Screw 


Cleveland, O. 
Chi- 


Tl. 


Dyson & Sons, Jos., 

Whitman & Barnes Mfg. Cv. 
cago, Ill. 

Blocks, Chains 

See Hoists, Hand 


Blocks, Die 


Nicholson & Co., W. H., 
Rarre, Pa. 

Witteman Co., A. P., Phila., 

Blowers 

American Gas Furnace Co., 


ork, 
Buffalo Ferge Co., Buffalo, N. Y. 
Chicago _— Shaft Co., Chi- 


cago, 
General Electric Co., New “ork. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Roth Brothers & Co., 


Wilkes- 


Pa. 


New 


Chicago, 11). 





Blowers —Continued. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

General Electric Co., New York. 


Boilers 
Struthers-Wells Co., 


Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 

Boynton & Vlummer, Worcester, 
Mass. 

Brown Co., H.-B., East Hamp- 
ton, Conn. 


Warren, Pa. 


Davis Machine Co, W. P., 
Rochester, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
Landis Machine Co., Waynesboro, 


l’a. 
Mummert, Wolf & Dixon Co., Han- 
over, l’a 
National Machinery Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 
Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard E neppesring Works, Ell- 
wood City, Da. 

Vandyck Churehill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 
Lang Co., G. R., Meadville, 
Bolts, Coupling 

Cleveland Cap Screw 


land, O 
National-Acme Mfg. 


land, O. 
Bone for Case Hardening 
Rogers & Hubbard Co., Middle- 
town, Conn. 
Books, Technical 


American School of Correspond- 
ence, Chicago, III. 


Pa. 


Co., Cleve- 


Co., Cleve- 


Henley Pub. Co., N. W., New 
York. 

Hill Publishing Co., New York. 

Boosters 

Burke Electric Co., Erie, Pa. 


Electric Co., New York. 
- Wheeler Co., Ampere, 


C&C 
Crocker 
N. J 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 


Ridgway Dynamo & Engine Co., 

tidgway, Pa. 

Sprague Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Ila. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newerk, N. J. 

Segaten & Plummer, orcester, 


Detrick & Harvey Mach. Co., Wil- 
mington, Del. 





Boring and Drilling Ma- 


chines, Horizsontal—(Oont. 
= Machine Works, Fitch 
bur 


Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis 
Hill, Clarke & Co., Inc., Boston, 


Mass. 
Lage Mach. Tool Co., Cleveland, 


0. 

McCabe, J. J., New York. 

Motch & Merryweather Machin 
ery Co., Cleveland, 

Newton Mach. Tool Works, Phi‘a 
delphia, Pa. 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 


ork. 
Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Whitcomb - Blaisdell Mach. Too! 
Co., Worcester, Mass. 
Boring and Turning Mills, 
Vertical 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Baush Mach. Tool Co., Spring 
field, Mass. 
Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

a “@ Mach. Tool Co., Frank 
a 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

McCabe, J. J., New York. 


Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Del. 
<7 Tool & Supply Co., New 


ork. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

ar =~ S Co., Wm., Phila- 
delp Pa. 

Vandbek “Churchill Co., New York. 

Boring Tools 


Armstrong Bros. Tool Co., 
cago, 


Ill. 
BK airbanks Co., Springfield, 


Boxes, Tote 
Cleveland Wire Spring Co., Cleve 


Inc., 


Chi 


land, O. 
ive Metallic Mfg. Co., Aurora, 
l 
Brackets, Lamp 
Cleveland, 


Standard Welding Co., 
Ohio. 


Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O. 

Brazing 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Broaching Machines 
llarrington, Son & Co., 
Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson, 
ass. 


Edwin, 


Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

~~ Tool & Supply Co., New 
ork. 


Cabinets, Tool 


Armstrong Bros. Tool Co, Chi- 
cago, 

Hammacher, Schlemmer & Co., 
New York. 
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“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
She Wocdruff Patent System of Keying 
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The New Model. 











The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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Cabinet, Tool—Continued. 
Lyon Metallic Mfg. Co., Aurora, 
Ill 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & hs al Mfg. Co., Provl- 
dence, R. 

Morse reist “Drill & Mach. Co., 
New Bedford, Mass 

Sewer Tool Mfg. Co., Fitchburg, 


Ma 
Slocomb Co., J. T., Providence, 
t 


ms Ge 
Starrett Co., L. S., Athol, Mass. 


Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 


See Grinding Wheels. 

Case-Hardening 

Rogere & Hubbard Co., Middle- 
town, Conn. 

Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Ia. 

Castings, Brass and Bronse 

Lumen Bearing Co., Buffalo, N. Y. 

Rowell Co., W. G., Bridgeport, ct. 

Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. 

Berry & Parker, Erie, Ta. 

Castings, Iron 

Birdsborv Steel Fdry. 
Co., Birdsboro, la. 

Carr & Co., Stuart R., 
Md 


& Mach. 
Baltimore, 


Fairbanks Co., Springfield, O. 

Farrel! Fdry. & Mach. Co., An- 
sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Ta. 

Manufacturers Fdry. Co., Water- 
bury, Conn. 

Poole Co., J. 


ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Castings, Steel 

Bethlehem | Steet Co., So. Beth- 
lehem, 

Birdsboro "Stee! Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cammel, Laird Co., New York. 

Curtis & Co. Mfg. Co., St. Louls, 


Mo. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn 

coe & Co., Edwin R., Chicago, 


ao stone Steel Casting Co., Ches- 

er, Pa. 

Witteman & Co., A. P., Phila., Pa. 

Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Raper Mach. Co., Torrington, 
on 

Hill, Clarke & Co., Inc., Boston, 

8 


ass. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Dartford, 
Conn. 

Prentiss Tool & Supply Co., New 


ork. 

Whiton Mach. Co., D .B., New 
London, Conn. 

Centers, Planer 

Bartlett, BE. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind 

Link-Belt Co., Philadelphia, Pa. 


Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Il. 

Chucking Machines 

American Tool Wka. Co., Cin.. O. 

Bardons & Oliver, Cleveland, 6. 


Morton, Wilming- 





Chucking Machines—Cont. 


Brown & Sharpe Mfg. Co., Provi- 
dence, 1. 

Cleveland Automatic Machine Co. °9 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, 

Potter & Johnston Mach. Co., 
lawtucket, 

Woenet & Swasey Co., Cleveland, 

Whitcomb-Blaisdell —— eee Tool 
Co., Worcester, Ma 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond ee Co., T. R., Brook- 


lyn, N. 
—— & Co., R. H., New Haven, 


Con 
Cleveland Twist Drill Co., Cleve- 
Cushman Chuck Co., Hartford, 


onn 
Goodell - Pratt Co., Greenfield, 
Groubvist Drill Chuck Co., Jer- 


y, N. J. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming. 
ton, Del. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D . New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Chucks, Lathe 
Cushman Chuck Co., Hartford, 


Conn. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 
Haven. Conn. 
mo & Son Co., B., Windsor 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Union Mfg. Co., New Britain, Ct. 
Whiton ach. Co., D. EB., New 


London, Conn. 


Chucks, Planer 


Bartlett, B. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

I Chuck Co., New Britain, 
onn. 


Chucks, Split 

Hardinge Bros., Chicago, III. 

Rivett Lathe “Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 

Electric Controller & Supply Co., 


Cleveland, O. 
General tite Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Clamps 


a & Spencer Co., Hartford, 


wm. & Pettis Mfg. Co., New 
Ilaven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn 

Starrett Co., L. S., Athol, Mass. 


Clatches, Friction 


Caldwell, Son & Co., U1. W., Chi- 
cago, , 

Cowanesque Valley Iron Wks., 
Cowanesque, I’a. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Relt Co., TPhiladelphia. Pa. 

New Ilaven Mfg. Co, New Llaven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, l’a. 


Clutches, Magnetic 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

Coal Handling Machinery 


Link-Belt Co., Philadelphia, Pa. 








Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Collets. and Attachments, 
Spring 


Adjustable Collet Co., Cleveland, 
Onio. 


Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Compressors, Air 

<< Machinery Co., Brad- 
ord 

Blanchard “Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
New ‘York. 

Com & Co. Mfg. Co., St. Louis, 


General Ppcumatiy Tool Co., Mon- 
tour Falls, N. 

independeat Pneu. Tool Co., Chi- 
cago, Ill. 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. U., Boston, 
Mass. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 


Conduit, Interior 
Sprague Electric Co., New York. 


Cones, Friction 

Evans Friction Cone Co., New- 
ton Centre, Mass. 

Connecting Rods and Straps 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, la. 

Tindel-Morris Co., Eddystone, Ia. 


Contract Work 

Blanchard Mach. €o., Cambridge, 
Mass. 

Brunswick Petiopeting Co., New 


Brunswick, N. J. 
a & Whitlock, 


Turner Mach. Co., Danbury, Ct. 


Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Coe - Wheeler Co., Ampere, 


bb ae 
Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, I’a. 
Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 
a & Allstatter Co., Hamilton, 
Yhio 


Niles-Bement-Pond Co., New York. 


Corundum 

See Grinding Wheels. 

Cotters 

AGpestabie Collet Co., Cleveland, 

Yhi oO 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, I 

Counterbores 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist ‘3 & Mach. Co., 
New Bedford, 

Slocomb Co., J. rT. "Trev. i. me 

Starrett Co., L. 8., Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 
Almond Mis- Co., T. R., Brook- 


yn 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Moers Wrench Co., Central 
a 

Norton Grinding Co., Worcester, 


Ma 
Smith Countershaft Co., 
Mass. 


Newark, 


Newton 


Boston, 





Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 


Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 

Franklin Mfg. Co. H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 


Couplings, Shaft - 
Almond Mfg. Co., T. R., Brook. 


lyn, N. YX. 

Caldwell if Son Co., H. W., Chit 
cago, 

Chisholm: ze Moore Mfg. Co., Cleve 
land, O. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Electric - & Supply Co., 
Cleveland 

Link-Belt Coe Paes 

Nicholson & te? 
Barre, Ia. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

ones Co., Inc., Wm., Phila- 

a, F 


anda Pa 
a are ‘Gauge Steel Co., Beaver 
Falls, Pa. 
Wood's Sons Co., T. B., Cham. 
bersburg, Pa. 
Crane Pullers 
Walker, N. U., Boston, Mass. 
Cranes 
Box & Co., Alfred, Phila., Pa. 
arewe Hotating Mach. Co., Cleve 
and, 
Case Mfg. “Co., Columbus, O. 
Chicago Pneumatic Tool Ca, Chi 
cago, 
Chisholm & Moore Mfg. Co. 
Cleveland, O. 
ae Crane & Car Co., Wick- 
. 
op Forgings Co., Oakmont, 
Coste & Co. Mfg. Co., St. Louis, 
Franklin Portable Crane & Hoist 
Co., Franklin, 
General Pneumatic Tool Co., Meon- 
tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. 8., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering "Works, De 
troit, Mich. 
Obermayer Co., 8., Cincinnati, O. 
Pawling & _ arnischfeger, 
waukee, 
Sellers & + ag Inc., Wm., Phila- 
delphia, Pa. 
United Engineering & Fary. Co., 
Pittsburg, 
Vandyck Churchill Co., New York. 
bs 2 - Towne Mfg. Co., New 
or 


Crank Pin Turning Machines. 

Niles-Bement-Iond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Bethle 
hem, Pa. 

Standard Commerting Rod Co., 


Reaver Falls, 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Obermayer Co., S., Cincinnati, O. 

Crushers 

Farrel Fdry. & Mach. Co., Anso 
nia, Conn. 

Niles-Rement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 

Cupolas, and Ladles, Foun- 

ry 


S., Ae 
*hila., 
Mich. 


Obermayer Co., 

Paxson Co., J. W., 

Stevens, F. B., Detroit, 

Cups and Covers, Oil 

Bay State Stamping Works, Wer. 
cester, Mass. 

wa & Co., 


Til. 
Elliott Chemical Works, Newton, 


ass. 
Lankenheimer Co., Cincinnati, O: 
Williams Valve Co., D. T., Ci»- 


cinnati, O. 
Winkley Co., Detroit, Mich. 
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True at Right 
Angles with 
Threads 


For full information and prices write 


The Milton Manufacturing Company 


Milton, Pennsylvania. 





A modern metal cutting machine of average power will use less than 
one pound of HIGH SPEED TOOL STEEL per day. If this machine 
is rated at $10.00 per day for service of man, tool and shop, it is evident 
that one pound of TOOL STEEL controls an earning power of $10.00 
per day. 

If a TOOL STEEL has greater endurance and efficiency, the question 
of price per pound of TOOL STEEL hangs more upon’ the efficiency 
end of the scales. Some Buyers should ponder over this question of 
quality versus price. It is like looking through the wrong end of a 
telescope to buy a Steel “‘about as good”, a few cents per pound cheaper. 


Buy the best, 
The BETHLEHEM HIGH SPEED TOOL STEEL isa winner. 


TRY IT. 


BETHLEHEM STEEL COMPANY, 


SOUTH BETHLEHEM, PENNSYLVANIA. 


BRANCH OFFICES :—New York, 100 Broadway; Philadelphia, 15th and Chestnut Streets; Boston, 165-7 High Street ; 
Pittsburg, Keystone National Bank Building; Chicago, Fisher Building; Cleveland, 1264-68 Ontario Street; Kansas City, 
L. H. Atkinson, Massachusetts Building; San Francisco, Flood Bullding. : 
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Cups, Grease 


Cincinnati, 0. 
Cin- 


Lunkenheimer Co., 
Williams Valve Co., D. 
cinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, lowa. 
Baldwin Steel Co., New York 
Becker-Brainard Milling Machine 
Co., Ilyde l’ark, Mass. 
Brown & Sharpe Mfg. Co., 
dence, R. 1. 
Cleveland Twist 
land, O. 
Hardinge Bros., Chicago, Ill 
Harrison & Knight Mfg. Co., New- 


Provl- 


Drill Co., Cleve- 


ark, } 

— “Milling Mach. Co., Rock- 
ford 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glouces- 
ter City, N. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Cutting-off Machines 

Armstrong Bros. Tool Co., Chi- 
cago, lil. 

Bignall & Maaiee Mfg. Ca. Ed- 


wurdsville, 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 


Davis Machine oe w. Fa 
Rochester, N. 

Hill, Clarke & Co.. Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, I’a. 

Nutter, Barnes & Co., Boston. 
Mass. 

Pratt = Whitney Co., Hartford. 
Con 

Prentiss Tool & Supply Co., New 


York. 
Schmitz, August, 
many. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York 


Dusseldorf, Ger 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi! 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Cleveland Twist Drill Co., Cleve 
land, Ohio. 


Fairbanks Co., Springfield, O. 
ee ee Machine Works, Fitch 


bur, 
a Tool Shelton, 
Pratt " Whitney Co., Hartford. 


‘ann. 
Western Tool & Mfg. Co., Spring- 
feld, O. 


‘folder Co., 


Diamond Tools 


American Emery Wheel Co., Prov- 
idence, R. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O 


Dies, Sheet Metal 


American Tube & Stamping Co., 
vol, ar Conn. 

Bliss Co., E. W., Brooklyn. N. Y. 

Ferracute Mach. Co., Bridgeton, 


Globe Machine & Stamping Co., 
Cleveland, Ohio. 


Kent & Co., Edw. R., Chicago, Il. 
Mossberg Wrench Co., Central 
Falls, Be 


Dies, Sub-Prees 
yee & Chace Mfg. Co., Newark, 


Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 


Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 
Geometric Tool Co., New Haven, 


Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 





Dowel Pins 


Winkley Co., llartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Economy Drawing Table Co., To- 
ledo, O 

Mittineague Taper Co., Mittin- 
eague, Mass. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

a Supply Co., Scranton, 
a. 

Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Slate eageine Co., Dwight, Hart- 
ford, Con 


Sicee r. Chace Mfg. Co., Newark, 


Drilling Machines, Boiler 


American Too! Wks. Co., Cin., O. 

Dallett Co., Thos. H., Phila., Pa. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 


Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, Il 

Clark, Jr., Elec. vUo., Ine., Jas., 
Louisville, Ky. 

Dallett Co., Thos. H., Phila., Pa. 


independent Pneumatic Tool Co., 
Chicago, Ill. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, 

Barnes Co., B. F., ‘Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

wo Burt Co., The, Cleveland, 


Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, In. 

Harrington, Son & Co., Edwin, 
I’hiladeiphia, Pa 

Henry & Wright Mfg. Co., Hart- 
ford, Conn 


a Clarke. ‘& Co., Inc., Boston, 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
deliphia, Pa. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Taylor & Fenn Co., Hartford, Ct. 
Drilling Machines, Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 
Clark, Jr.. Elec. Co., Inc., James. 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. ©. Biectrical Tool Co., Cincin- 
nati. 





Drilling Machines, Radial 


American Too! Wks. Co., Cin., O. 

Baush Mach. Tvol Co., Spring- 
field, O. 

Bickford Drill & Tool Co., Cin- 


cinnati, O. 
Dreses Mach. Tool Co., Cin., O. 
Fitchburg Machine Works, Fiteh- 


burg, Mass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 


Gaug Co., Wm. o., CRemna oO. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshal! & Huschart Machry. Co., 
Chicago, Lil. 

McCabe, J. J., New York. 


Morris Foundry Co., Jno. B., Chi- 
cinnati, O. 


Mueller Mach. Tool Co., Cin., 0. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

7 Tool & Supply Co., New 
Pork. 

Sellers & Co., Inc., Wm., Phila- 


deiplia, Pa. 
Vandyck Churchill Co., New York. 
Wormer Mchy. Co., C. C., De- 
troit, Mich. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Too! Co., Cin- 
cinnati, O. 

Clark Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 

Davis Machine Co, W. P., 


Rochester, N. Y. 
Fosdick Mach. Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. 

Hill, Clarke & Co., 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 


Inc., Boston, 


Kern Machine Tool Co., Cincin- 
nati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
New Haven Mfg. Co., New Haven, 


onn. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Prentice Bros. Co., Worcester, 


ass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., 


Wm., Phila- 
deiphia, Pa. 
Sibley . ~ Tool Co., South 
Bend, 


Slate Bashine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg. Co., Newark, 

Taylor & Fenn Co., Hartford, 


onn. 
Vandyck Churchill Co., New York. 


Wells Bros. Co., Greenfield, Mass: 

ay Mfg. Co.. Hartford, Ct. 

Wiley M aes Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., De 
troit, Mich. 

Drills, Center 

Cleveland Twist Drill Co., Cleve- 
land, Ohio, 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co.. Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co.., 
Drills, Hand 


Cleveland, O. 


Cincinnati Electrical Tool Co., 
Cincinnati. ov. 
Clark, Jr.. Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. 
ter, Mass. 


Co., Worces- 





Drills, Hand—Continued. 

Dallett Co., Thos. H., Phila., Pa 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York 

U. 8. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 


Chicago ae Tool Co., Chi 
cago 

Chisholm & Moore Mfg. Co, 
Cleveland, O. 

Clayton Air Compressor Works 
New York. 

Dallett Co., Thos. H., Phila., Pa 


General Pneumatic Tool Co., Mon 
tour Falls, N. 


Independent hy Tool Co., Chi 
cayo, Ill. 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond ©“o., New York 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co.. New York 
Prete Tool & Supply Co., New 


Yo 
Standard Tool Co., 
Drills, Ratchet 


Cleveland, O 


Acmstores Bros. Tool Co., Chi- 
cago, 

— ie "Spencer Co., Hartford 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Cleveland Twist Drill Co., Cleve 
land. Ohio 

Hisey-Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, N. Y. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford 


Conn 

Rogers ‘Works, John M., Glouces 
ter City, J. 

Standard Tool Co., Cleveland, 0. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 
Drill Speeder 
Providence, 


Graham Mfg. Co., 
R. I. 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Dynamos 
Ruste Electric Co., Erie, Pa. 
C & C Electric Co., New York. 
or: Wheeler Co., Ampere, 


Eck Dynamo and Motor Co., 
Belleville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madi- 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
son, Wis 
Roth Bree.  & Co., Chicago, Ill. 
Sprague Electric Co. New York. 
oe Co., B .F., Hyde Park, 


———" Blectric Co., Cincin., O. 
Westinghouse Elec. & Mfg. Co.., 
Pittsburg, Pa. 


Electrical Supplies 


Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 
Crocker-Wheeler Co., , Amore, N. J. 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New Som. 

Jantz & Leist Elec. Co., Cin. 


Northern Elec. Mfg. Co., adi. 
son, Wis. 

Roth Bros. & Co., Cotenge, 2 Til. 

Sprague Elec. Co., New York 

Triumph Electric Co., Cincin., oO 

wageee Elec. Mfg. Co., St. Louls, 


Weston Elec. Instrument Co., 
Newark, N. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Crescent Forgings Co., Oakmont, 


Electric Controller & Supply Co., 
Cleveland, 

Hisey-Wolf Mach. Co., Cincin., O. 

——) Motor Wks. Co., Cleve- 
an 

Rote Bros. & Co., Chicago, Ill. 
8. Electrical Tool Co., Cincin- 
» oe oO. 
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Corliss engine valves, 1134" Dia , 59” long, .o40 removed to finished surface in 55 min., eleven 
in one day, and they are straight, too. This is an ordinary run, and what your man can grind 
for you if you get a ‘‘LANDIS.”’ Our machines are the result of 20 years’ experience, and they 
are built to stand service. We <re grinding specialists and can prove this if you'll write us, o1 
send us some of your work to grind as samples. 


Landis Tool Company, Waynesboro, Pa., U.S. A. 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O., and 933 Monadnock Blk., Chicago, III. Walter H. 
Foster Co., 114 Liberty St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, 
Stockholm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery 
Co., Toronto. Williams & Wilson, Montreal, Canada. , 








































’ Twill swell your shop 
profits. We're not 
talking exclusively to 
big concerns—but to 
the small shop as well. 
‘Big Cuts!’’ That's 
the slogan. 


Try Hudson |! 





Hudson Twist Drills, 
all sizes in stock. 
TAPER, GRAHAM, 
STRAIGHT 
SHANK AND 
JOBBERS’ 
LENGTH. 






For ALi 
HicH Power 
TOo.s. 





Baldwin Steel Co. 
133 Reade St., New York 


Boston Pittsburg 
Chicago Philadelphia 
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Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels. 
Emery Wheel Dressers 


American Emery Whee! Co., Prov- 
idence, R. I. 
Bay State \ cee Co., Worces- 


ter, Mas 
Desmond- Stephan Mfg. Co., Ur- 


bana, O. 
Diamond Saw & Stamping Works, 


Buffalo, 
Dickinson, Thee. L., New York. 


a 4 Emery Wheel Co., Spring- 


oO. 
Standard Tool Co., Cleveland, O. 
Vitrified Wheel Co., Westfield, 
Mass. 
Wrigley Co., Thos., Chicago, Ill. 
Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


onn. 
Merritt & Co., Philadelphia, Pa. 
Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, 


Engineers, Mechanical and 


Electrical 


Cogey - Wheeler Co., 
Dodge & Day, Philadelphia, Pa. 
Merritt, Jos., Hartford, Conr. 
Seaver, John W., Cleveland, oO. 


Engines, Gas and Gasolene 
a Mach. Co., Bridgeport, 


Ampere, 


onan. 

Baies ‘~ al Motor Co., New- 

Bisieiell Machinery Co., Brad- 
ford, Pa 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Olds Gas Power Co., Lansing, 


Mich. 
Struthers-Wells Co., Warren, Pa. 


Engines, Motor 


Franklin uy- Co., H. H., Syra- 
cuse, N. 

Olds 
Mic 

a Oll Engine Co., Stam- 
ford, Conn. 


Gas few Co., Lansing, 


Engines, Oil 
Remington Oil Engine Co., Stam- 
ford, Conn. 

Engines, Steam 

Befale Forge Co., Buffalo, N. Y. 
Rid ™ Suyame & Engine Co., 

Ridgway, Pa. 

Struthers-Wells ge. 


Sturtevant Co., 
Mass. 


Engraving Machinery 
Gorton Mach. Co., Geo., Racine, 
Wis. 


Warren 
. B, Hyde Peek: 


Bxhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition Machinery 

Philadelphia Bourse, Phila., Pa. 

Expanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Factory Equipment 

oe Metallic Mfg. Co., 

Mfg. Equipment & Eng. Co., Bos- 
ton, Mass. 


Fans, Electric 
Crocker - Wheeler 


Diehl “Mfg. Co., 


gud Electric Co., 
——7 Elec. Mfg. 


Aurora, 


Co., Ampere, 
Elizabethport, 


New York. 
Co., Madi- 


Wis 
Sprague Blectric Co., New York. 





Fans, Electric —Continued. 
Cpesovent Co., B. F., Hyde Park, 


wearin: zhouse Electric & Mfg. Co., 
Pittsburg, Pa. 


fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 


——s- Wheeler Co., Ampere, 

General Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 

American Swiss File & Tool Co., 
New York. 

Barnett Co., G. & H., Phila., Pa. 

Carver File Co. Philadelphia, Pa. 

AGammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., ayer RB. 


Reichhelm & Co., New 
York. 

filler, Iron 

Ulark Cast Steel Cement Co., 


Shelton, Conn. 
elton, Sibley & Co., Phila., Pa. 


filing Machines 
Cochrane Bly Co., 


b ee 
denry & Wright Mfg. Co., Hart- 
ford, Conn. 


fire Brick 

WcLeod & Henry Co., Troy, N. Y. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, 


Ceates Clipper Mig. Co., Worces- 
ter, Mass. 


Rochester, 


forges 
Boynton & Plummer, Worcester, 


ass. 
as ms & Son, C. C., Syracuse, 
N 


Buffalo Forge Co., Buffalo, N. ¥. 

Burke Machy. Co., Cleveland, O. 

(ngersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

National Machinery Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 


York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forging Machinery 

Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 


Bethlehem _ eet Co., So. Beth- 
lehem, 

— & ‘Teencer Co., Hartford, 

Brown & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, 


a. 
O. K. Toel Holder Co., Shelton, 


at 
-Storms Drop Forge Co., 
“Ppringnela, Mass. 
wil , a Co., J. H., Brooklyn, 


Wyman & Gordon Co., Worcester, 
ass. 


Forgings, Hydraulic 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Wyman & Gordon Co., Worcester, 
Mass. 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, 0. 


Forgings, Steel 
Baldwin Steel Co., New York. 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Cammel, Laird & Co., New York. 


Crescent Forgings Co., Oakmont, 
a. 
- & Co., Edwin R., Chicago, 


Tindel-Morris Co Eddystone, Pa. 

Witteman & Co., P., Phila., Pa 

Wyman & AK Co., Worcester, 
ass. 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Goldschmidt Thermit Co., 


York. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 


New 





Foundry Furnishings—Cont. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Furnaces, Annealing and 
Tempering 


American Gas Furnace Co, New 
Chicago Flexible Shaft Co., Chi- 


cago 

Nash” Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 
Providence, R. I. 

Witteman & Co., A. P., Phila., Pa. 


Furnaces, Enameling 
American Gas Furnace Co., New 
York. 


Furnaces, Gas 
American Gas Furnace Co., New 


York. 
4 Flexible Shaft Co., Chi- 


Nash Company, G New York. 

Obermayer Co. s* Cincinnati, oO. 

Westmacott Gas Furnace Co., 
Providence, R. I 


Furnaces, Melting 
- —~ Gas Furnace Co., New 


Nash. Company, Geo., New York. 
Westmacott Gas Furnace Co., 
Providence, R. I 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 

Hart & Cooley Co., New Britain, 
Conn. 

ve Metallic Mfg. Co., Aurora, 

Manufacturin Equip. & Engin- 
eering Co ston, Mass. 

Merritt’ & Go., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Henry & Wright Mfg. Co., Hart- 
ford, Con 

Morse Twist Drill . Mach. Co., 
New Bedford, Mas 

yd & Whitney Co., Hartford, 


Rogers W ‘Wks, Jno. M., Gloucéster, 
ity, N 


Slocomb _ J. T., Prov., R. I. 

Starrett Co., L. 8., “Athol, Mass. 

Wyke & Co., J., East Boston, 
ass. 


Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Williams Valve Co., D. T., Cin- 

cinnati, Ohio. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

a Brainard Milling Machine 
Co., Hyde Park, Mass. 

Bickford 7 Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram ~ "Hugo, Philadelphia 


Brown paacpe Mfg. Co., Braovi. 
dence, R. 
Clough, R. Mt, Tolland, Conn. 


Eberhardt Bros. Mach. Co., New- 


ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co. ep 
Chicago, Il. 

Gleason Works, Rochester 

Gould & Eberhard Newark, N 

Harrington, Son Co., td 
Philadelphia, Pa. 

Morse, Williams & Co., Phila., Pa. 


Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


— & Whitney Co., Hartford, 
onn. 
Prentiss Tool & Supply Co., New 


ork. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Sion & Chace Mfg. Co., Newark, 


J. 
Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 





Gear Cutting Machinery 
—Continued. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Ia 

Boston Gear Works, Norfo« 
Downs, Mass. 

Brown & 7 aes Mfg. Co., Prov 


dence. 
Son Co., H. W., C! 


Caldwell & 
cago, Ill. 

Carey, Samuel, Glendale, L. I. 

Chicago taal Hide Mfg. Co., Cb 
cago, 

Davis, ia Philadelphia, Pa 

Earle Gear & Machine Co., Phila 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, Ia 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Foote Bros. Gear & Machine C 


Chicago, Ill. 
Foster imball Mach. Co., Elk 
hart, Ind. 


Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Wks., Boston, Mass 
Hardinge Bros., Chicago, in. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Lea Equipment Co., New York 

Morse, Williams & Co., Phila., Pa 


New Process Rawhide Co., 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa 
Patterson, Gottfried & Huuter, 
«Ltd., New York. 
Perikns Mfg. Co., 


Mass. 

Philadelphia Gear Works, Phila 
delphia, Pa 

Sawyer Gear Wks., Cleveland, © 


Syra 


Springfie! 4, 


Spacke Mach. Co., F. W., Indlao 
apolis, Ind. 

—— ~~; Mfg. Co., Mchers 
ocks, 


Van Dorn n ‘Dutton, Corgan, o 

Walcott & Wood Mach. Tool ) 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 
Conn. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Franklin Mfg. Co., BH. H., Syra 


cuse, N. Y. 
Pain’ Pa. Gear Works, Phila 


Tazlor -Wilson Mfg. Co., McKees 
ocks, Pa. 

Gears, Rawhide 

Boston Gear Works, Norfoik 


Downs, Mass. 
Chicago Raw Hide Mfg. Co., Chi- 
cago, lll. 
Earle -jear Mach. Co., Phila., Pa. 
Fawcus Mach. Co., Pittsburg. Pa. 
Gould & Eberhardt, Newark, N 
Grant Gear Works, Boston, Maas. 


— & Scott Co., Cleve 

an 

New Process Rawhide Co., Syra- 
cuse, x. 

Nuttall Co., D., Pittsbur; 

Philadelphia er Works, Enis. 
delphia, P. 


a. 
Sawyer Gear Works, Cleveland, 0. 
Gears, Worm 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carey, Samuel, Glendale, L. I. 

Eberhardt vee. Mach. Co., New- 


ark, N. 
Fawcus Mach. Co., Pittsburg. * 
Gould & Eberhardt, Newark, *, 


Morse, Williams & Co., Phila., 
Nuttall Co., R. D., Pittsburg, Pa 
Philadelphia Gear Works, Phila 
delphia, Pa. 
Taylor- + -y Mfg. Co., McKees 
ocks, 


Van Dorn n ‘Dutton, Cleveland, 0. 


Generating Sets 
Burke Electric Co., Erie, Pa. 


Crester - Wheeler Co., Ampere, 
General Electric Co.. New York. 


Merthere ps Mfg. Co., Madl- 
son, 
Ridgway. , —— & Engine Co. 
Ridgway, Pa. 


ma 


.» Pa 
Syra 


gy. Pa 
unter, 


gfle!d, 
Phila 


4, 0 
ndiao 


ches 


nd, 0 
t Ce 


rbury, 


Syra 
Phila 
icKees 


lorfoik 


.. Chi 


a., Pa. 
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Values for Machine Tools in 


009 


Groups 


Giving the Horse-power Required for 150 Machine Tools of Stand- 
ard Shapes and Sizes and Showing How These Values Were Obtained 





B Y 


While connected with the engineering 
department of a large machine-building 
concern, the following problem was given 
to me: The machine equipment of the 
four factories which are to be consoli- 
dated into one manufacturing plant com- 
prises over 2000 machine tools of various 
sizes, kinds and makes. What is the 
horse-power which will be required to 
drive these 2000 machine tools when they 
are arranged in groups and according to 
what is known as the one-shop plan? 

The steps taken to solve this problem 
and the final data form the subject of 
this article. 

It was of course easy to see that the 


. 


information needed was _ horse-power 
values for all of the various machine tools 
when arranged and driven in groups. The 
existing factories were all mechanically 
driven and possessed no data which could 
be of value. An attempt was made to 
obtain the from 
outside sources. 
failure. Nothing could be 
publication, in the records of any engi 
neering society, or from other engineers 
which could be of value under the exist- 
ing conditions. It was therefore deter- 
mined to carry out a lengthy series of 
order to data, 
could be relied upon and which 
apply specifically to the problem in hand 
These experiments were conducted over a 
period of about six months and at a cost 


probably exceeding $5000. 


necessary information 
This attempt ended in 


found in any 


tests in provide which 


would 


PURPOSE OF THE TESTS 

It was the purpose to find, by actual 
test, the horse-power required to drive all 
of the various machine tools in the fac- 
tory equipment, under actual shop condi- 
tions and in groups. Fortunately the fac- 
tories in which the machine tools were 
located were, in general, arranged on what 
is known as the one-shop plan, i.e., ma- 
chine tools of a given size and kind were 
arranged in separate departments and 
driven from individual lines of shafting 

As we have stated, it was the pur- 
pose to keep all of the conditions actual 
shop conditions; thus the data are far 
different from those which are obtained 
from laboratory conditions. Again, the 
individual machine tool was lost sight of, 
except as requiring an average power 
value, and as many tools as possible were 
in the groups which were tested 


METHODS EMPLOYED 


In general the method employed in 
making the observations consisted in de- 


es 


, 


taching lines of shafting, which drove the 
group of machine tools to be tested, from 
their main driving belts and then driving 
these lines so detached by means of an 
electric motor, measuring the horse-power 
input of the motors for conditions of 
average running of the groups of machine 
tools and for conditions with none of the 
machine tools running, in order to obtain 
the friction load. These observations 
were corrected for motor efficiencies, and 
thus the actual motor output was obtained 
for the different conditions. In case a 
given department, as for instance a mill 
ing-machine job, contained machine tools 
of various sizes and types, a process of 
elimination was used to get the individual 
values 

In general, each department was tested 
for a full working day, including an after 
No effort was 
made to change the character of the work 


noon and a morning run 


on the machine tools in any manner what 
ever. An effort was made, however, to 
have all the machine tools in the depart- 
ment under test running during the prog 
ress of the test. 

There were two reasons for this pro- 
cedure. The average results were, of 
course, better from the group-drive stand 
point the larger the number of machines 
Again, with all of the machine 


machine-tool 


in use 
tools in use the factor of 
slip, so called, was cared for in the in- 
dividual results obtained. By machine 


- tool slip I mean the lessening of the aver- 


age power required by a machine tool in 
a group, due to the fact that at times 
every machine is temporarily shut down, 
due to the absence of the operator, the 
setting up of work, removing dulled tools 
and replacing them with sharpened ones, 
putting in material, taking out the finished 
pieces, gaging of the accidental 
stoppages, etc. As I have indicated, with 
all of the machine tools in the group run- 
ning, this factor would be automatically 
taken care of in the results obtained for 
that group. In addition to this machine 
tool slip, there is another factor of slip, 


work, 


or lessening of the average power values 
for the machine tools, which I prefer to 
call departmental slip This will be 
treated of in detail at another section in 
this article. 


APPARATUS USED 


The testing outfit consisted of three 
direct-current motors of 5, 10 and 35 
horse-power respectively. With them was 
used a set of indicating instruments from 
which the current was observed. Three 


AL oOo RR 


motors were employed in order that the 
power used by the department being 
tested might not be too disproportionate 
to the normal load of the motor. Care- 
fully prepared curves giving the efficiency 
of each machine throughout the power 
range for which it was used were ob- 
tained from the motor builders. 

It is needless to point out that a great 
deal of labor was in moving 
these motors from one location to another 
throughout the factory buildings, in pre- 
paring and installing proper countershafts 
in order to keep the speed of the line 
shafting the same as when under normal 


involved 


working conditions, and in detaching these 
lines of shafting from their regular drives. 

In general, observations were taken 
every five minutes 
included the number of the observations, 


the time of day, the observed voltage, the 


These observations 


observed amperage, the observed horse- 
power by calculations, the motor efficiency 
from the efficiency curves and the actual 
record 


horse-power by computation. A 


was also made of all the machine tools 
belted from the shafting which was driven 
by the motor, and at the time of each ob- 
servation the machine tools actually oper 
ating were noted. Fig. 1 is a specimen 
page from a test of a grinding department 
and is typical of the manner in which the 
observations taken and _ tabulated. 
Many thousand observations were made, 
and the results or the power values for 
the individual machine tools are given in 
Table 1. 


LIMITATIONS OF THE DATA 


were 


In considering or using these data, their 
fully appre- 
were made 


limitations should be 
ciated. The experiments 
about four years ago, and prior to the 
general introduction of high-speed steel. 
The machine tools are in general in what 
is considered the light or medium class. 
They were used upon parts for light auto- 
These parts were in 


very 


matic machinery 
general castings and forgings which had 
very little finish, so that the work of the 
cutting tools was light. This fact out 
weighs the point which has been noted, 
that the tests were made prior to the in 
troduction of high-speed steels; for the 
field of the high-speed steel is in remov- 
ing large quantities of stock As these 
data were collected on finishing cuts or 
at least on very light cuts, they have the 
same value today which they had when 
they were first compiled. They were col- 
lected for conditions of group driving, 
and therefore are valueless from the 
standpoint of individual driving. 












DEPARTMENTAL SLIP 

We have referred to departmental slip 
in an earlier part of this article. This ex- 
pression is used as applying to that les 
sening of the average horse-power values 
of machine tools due to working condi- 
tions in the department. The factor of 
machine-tool slip was cared for by the 
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method of testing. This factor of depart- 
mental slip, or which possibly might be 
characterized as factory slip, was obtained 
in the following manner: All of the ma- 


chine tools in the existing factories were 
listed, and to them were applied the in- 
dividual power values of the preceding 
tabulation. During the progress of the 
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LATHES—Continued. 


Bullard, single head. .. 36 0.78 0.52 Putnam squaring-u)p 
Bullard, double head.. 42 1.72 1.08 TACNO..64 weeeees veeee 
CAM CUTTERS. pe rae — lathe.... 
ytter & ¢ 0 
Brainard ......cee. sees No. 2 0.67 ‘ae accor 
Brainard...... sawe wees No. 4 0,48 0 32 Jones « Lamson flat 
Brainard.... . No. 5 0 48 0 32 turret ; 
Lathe type, single } head 032 Wood turning lathe. * 
Lathe ty pe, double head | 0.50 Wood turning lathe 7 
CUTTING-OFF MACHINES. Wood turning lathe 
Hurlbut-Rogers. .. 148 0.12 (Putnam gap).......- 
Hurlbut-Rogers....... »” 0.28 |0.14 to 0.18 MILLING MACHINES. 
Hurlbut-Rogers........ ; 0.34 [0.20 to 0.22 Brainard. 
DRILLING MACHINES. ea mene tds 
sre & 
Prentice Bros. radial... No. 0 0.72 comet 
Prentice Bros. raqial. ( m1 3.18 2 Brainard 
Sen: e Brainard 
Woodward & Rogers.. ) opinale 0 31 Brainard _ 
) ‘ 2] 
f . Brainard...... 
Dwight-Slate.......... . 2-spindle. 0.32 wee en ee 
Woodward & Roger .. } ar war L 0.35 Becker vertical.... .... 
ha ‘ # ( +spindle. Becker-Brainard. 
oodward & Rogers... 4-spindle, 048 Brown & Sharpe 
Woodward & Rogers .. 6-spindle. 0.71 Bre & 8! - 
bee bee i. rown'& Sharpe....... 
rentice upright....... 16 0,25 Brown & Sharpe 
Prentice upright. ...... 1s 035 Reed. vate eo 
Prentice upright... . 20 oa | | | Ppate& Whit 
Prentice upright 22 0.59 Pratt & W hitney hand. 
Blaisdell upright....... 24 0.47 PLANESS. 
Blaisdell upright..... 26 0,22 Whitcomb........++-++. 
Blaisdell upright RAN oN 0 25 Whitcomb........ . 
Blaisdel! upright. .. 30 0.30 PutMam ... . cccceces 
Blaisdell upright ..... 34 0.45 Putnam........++- 
Blaisdell upright y 36 0.53 PUtROM ......cccces 
Blaisdell upright...... 46 0.63 Putnam. 
Blaisdell upright , 50 0 83 Putnam.... 
GEAR CUTTERS. : seven... 
», 
Brainard sc veccoeccce No. 4/ 0.15 to 0.32 — sl pl er aa 
Gould & Eberhardt... No. 3 | 0.20 Wood = t 4 ap 
Brown & Sharpe....... No. 3 0.20 eee 
POLISHING STANDS. 


GRINDERS. 
Brown & Sharpe cutter 


and reamer grinder . No. 3 0.32 
C. H. Besly & Co. Gard PUNCH PRESSES. 
, ner grinder........... No. 4 142 0.53 SE sale 
Brown & Sharpe plain.. No. 11 0 80 . — 
Brown & Sharpe surface Nou. 2. 0 40 PROFILING MACHINES. 
Brown & Sharpesurface No. 3 0.50 GOFVIN. ... 00. ccccees 
Brown & Sharpe uni- Pratt & Ww hitney.. 
ae No. 1 0.60 BAND Saw. 
Brown & Sharpe uni 
a ' No, 2 0.76 Fay & Co..... 
Diamond wet tool . on { Carrying 1 20- 
Sein cuecauad 3.29 oes her: h wheel. CIRCULAR SAWS. 
Leland & Faulecner) ).41 to 0.82 Carrying 2 24 Kimball Bros.. ........ 
wet grinder....... ‘ ew Se tine h wheels. Whitney........ ‘ 
DROP HAMMERS. Wc cccccccccnccccese 
a 40 Ib, 010 HACK SAW. 
Pratt & Whitney. . 250 Ib 2 oO lami anes barbie ee on 
Pratt & Whitney........ 400 Ib 2.50 : : , 
Pratt & Whitney...... i 600 Ib 300 SCREW MACHINES. 
Pratt & Whitney..... 800 Ib nO Brown & Sharpe auto- 
Pratt & Whitney....... 1000 Ib 4 00 matic......... eos eeee 
Billings & Spencer.....| 1500 Ib 5.00 Pratt & Whitney auto- 
Pow ainen matic. 5 <éene 
ER HAMMERS. Pratt & Ww hitney beveee 
Bradley..... = 100 Ib nM Pratt & Whitney........ 
ES aa 150 Ib 5 Brown & Sharpe auto- 
KEYSEATER. matic. oan 
ST sg ca cnsneans No. 4 0.64 1.28 to 0.2 " annebe Whiteey a 
LATHES. Pratt & Whitney. 
Reed boring lathe..... 20° 0.35 Brown & Sharpe 
Reed boring lathe...... 30” 041 Cleveland.......... ---- 
Reed engine lathe.... . 12 0 24 Cleveland.........+. eee 
Reed lathe.... ....... 14 0.48 0. 26 Cleveland........-...-. 
be vetin cat oveavee 16" 0.34 Pratt & Whitney “hand. 
SRE CaN 16 0.48 0.36 Pratt & Whitney hand. 
ngs is sade ceates 18" 0.39 Pratt & Whitney hand. 
Blaisdell o wnsesecses 20" 0.44 SHAPERS. 
it 6 aveeeennweewes 22" 0.37 0.32 Lodge & Davis.......... 
6d cocengbendeeuees 24 0,25 Hend 
Blaisdell .. Key 24" 031 Sa eecereesccces 
aaa oud 28” 031 Bend > Nyaa ‘ 
Draper....... te 3a" 0 58 Ondey.....--+- eecce 
Reed speed lathe... 10° 0.10 TAPPING MACHINE. 
Reed speed lathe. .. 14" 0.12 Pratt & Whitney........ 





TABLE 1. 


Brown & Sharpe.. 
Diamond.,..... 
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POWER VALUES FOR MACHINE TOOLS IN GROUPS. 
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general tests the horse-power load for tl 
entire plant was very accurately obtaine: 
value obtained from the factory tests 
that is, the horse-power actually used b 
all of the machine tools in the plant, w 

against the 
computation after applying the individu 
horse-power values to the entire machin 
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0.25 
0.70 


1.63 0.33 to 0.638 


1.97 (1.20 tol. 


0.31 
0.36 
150 1.30 
0.47 0.30 
0.64 0.26 


019 to 0.2 
0.13 to 0.19 


0.26 
0.83 
0.25 
0 25 
0 26 


0.55 


0.17 to 0.* 


0 15 
0.25 
0 30 
O85 
0.20 


O1 


wo to 0 


m bo bo 
n~ 
= 


44 0.70 

0 84 
59 0.81 
91 1,31 
th 1 56 
oo 160 
1.14 
3.70 
2.00 


4 
5. 
4 
2.4 
3. 


Lu 
1.19 


2.59 1.26 


0.50 
0.40 


3.00 O87 


1,05 
1.04 


7 
5 
5.82 1.21 


0.60 


0,37 
0.72 
0.80 


0.80 


1,04 0.90 
1.04 0.90 
0.36 
0.40 
0.87 
1.04 0.90 
0.43 
0.47 
0.50 


0.35 
0.50 


0.52 to 0.7 
0.52 to 0.7 


0.10 
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1 equipment. Certain classes of ma 


ine tools were eliminated, such as speed 


thes, grindstones, tool grinders, snag- 


ging grinders and others which are inter 


( 


+ 


\ 
\ 
; 
( 


( 


t 


t 


A comparison of the 
obtained 
individual 


ttent in their use. 
value so 
the 


oss horse - power 
the 
wer values was 20 per cent. higher than 


ywed that sum of 


actual horse-power used in the fae 
ries. Therefore in using these data for 

purpose for which they were collected, 
the various de 


individual 


for 
the 
ine-tool values as given in this article 


e values obtained 


rtments by using ma 


re reduced 20 per cent. before being 


the 


exceptions 


d to determine size of 
other 


use 


motor re 


ired. Two were also 


de in its The power values were 
luced one-half when applied to the ma 
ine tools of the jig- and fixture-making 
and to the experimental de 
The 


there used 


partment 
rtment reason is obvious, as the 
intermittently 


feeds 


Is are and 


ith light cuts and fine 


For woodworking machinery, maximun 


ues were used to get motor capacity 


the acceleration to the high speeds r¢ 


ired. Aside from this one instance the 


aximum values given in the tabulation 


valueless 


HECK OF THE APPLICATION OF THE DATA 
[he horse-power values given in the 
receding calculation were used for the 


urpose for which they were obtained with 
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While not all 


were obtained 


the internal-resistance 


of the motors 


type 
whose sizes 
in this manner are listed in Table 2 yet 
all of those which give comparative values 


are so noted. In some departments special 





conditions crept in as the departments 
were organized, so that the final basis 
upon which the department was operat- 
See | Baa 
> oe sn & 
FACTORY DEPARTMENT are eSS 
ae ame 
gee | gfe 
S=E Sse 
Automatic screw machine.... w 69 97 
Cuttermaking........ pula ”) 4.600 
Cuttermaking..... oe seu u) 23 59 
Drilling, light... ear een eased 0 539 
Drilling, heavy.... eres u) «3 79 
Experimental. cece »” 20.96 
Grinding..........+++- 40 45 4 
Hand screw machines.... “0 2 74 
Jig and fixture making w) 29 15 
EMGROB. cece cocce socccescee . 0 5% 07 
BEGTRIM... 2 occ coves - 0 10.37 
Patternmaking.... “0 % OT 
Planers, heavy..... oe iD 42.) 
PROMOTES, TAGE . ccc ccccvcccccccece 0) 037 
Totals...... iM) mo 
rABLI 4 POWER VALUES FOR DE 


PARTMENTS 


ing differed from that which was assumed 


making the original calculation. 
conditions surrounding the 
o make the 


when 


when 
Therefore the 


values given are such as t 


horse-power output of the motor 
tested on a truly comparative basis with 


the original calculations 





e following results: Motor sizes were \ consideration of the totals clearly 
Date Feb. 9, 1903 
A A 2B x ( D E | G Te 7 H ——— = 
“On. ov Dat VouTs. amr. Oa, BP. Moron. “LP. REMARKS 
117 1.45 111 120 17.84 86.15 15.37 re nm, No. 2U, 1 No. Il 
124 | 2.20 112 104 15.60 84.85 13.24 * eR by Rg a, 2 Disk, 
FIG. 1. SPECIMEN SHEET OF OBSERVATIONS. 


ae 


pa 


or 


} 


te 
pe 
n 
pl 


rtments, 


termined upon for all the various de- 


departments 
| been and in 
ration about one year, each motor was 


and after these 


thoroughly organized 


sted in order to determine its horse- 
wer output for comparison with the 
tor rating. The motors were three- 


se, 550-volt, 60-cycle and, in general, of 





shows that the ends reached justified the 
means and proves the accuracy of the in- 
dividual power values for the conditions 
to which they were applied 

Of course the friction load of each de- 
partment formed a part of the motor load 
This quantity was cared for by a flat per- 
centage of the estimated power required 





Ol! 


A dis- 
the 


by the machine tools themselves 


cussion of this feature will be made 


subject of another article 





Telpherage Railway Systems 


Telpherage systems have been in use 
for many years in connection with some 
manufacturing plants, and occupy a very 
important place in the handling of large 
quantities of material, provided the sur 


rounding conditions are adapted to their 


use [hey are comparatively inexpensive 
to construct under ordinary conditions, 
are na great measut! independent of 
the character ind vT ides ol the soil of 
the country over which they pass, can be 
taken around sharp curves and require a 
minimum of labor to operat 

\ new ld f h telpherag sys 
tems is heing considered at the present 
time Severa f the leading railway men 
f our country have been devoting atten 
tion to this syst studying its adapta 
tron t I way tran parsely settled or 
mountainous sections \t the present 
time the great mam arteries f railway 
travel throughout the United States have 
been well provided fot Many feeder 
lines, imwowever, are required lhes feeder 
lines, which must tap the entire surround 
ng ‘country for the main trunk lines, are 
sorely needed and a successful and satis 


factory solution of their type of construc 


tron is essentia lf the telpherage SVS 


tem is adopted, out 


next phase of traffic 


development, instead of being a construc 
tion of broad-gage tracks with heavy roll 
ge stock, will be of light railways of the 


overhead type, inexpensive to construct, 


equip and operate. In general such con 


struction consists of two lines of stringers 
laid with 20-pound rails and carried on a 


The 


are operated under this system are 


series of trestle bents trains which 


made 
circular 


up of light corrugated iron cars, 


in section and supported by tron straps, 
from two 2-wheeled trucks The for 
ward truck of the motor car.is provided 


with a motor, and a short trolley pole en 
which 


the 


rages with an overhead trolley wire 


Lage 


is carried on the same structure as 


rail. It is needless to point out the cheap 
ness of this construction One of the 
notable advantages of such a_ telpherage 


system is that the method of supporting 


the track or cable is capable of wide va 
topographical difficul 


riation to suit the 


the which is being 


Heavy bridges, deep cuts, sub 


ties of country 
traversed 
stantial trestles, high embankments and la 


tunnels are unnecessary, as 


boriously dug 


the line may be so surveyed as to cross 
the loftiest mountains or to pass around 
hills and rocky bluffs. It be of in 
terest to watch the developments which 
will take place along this line during prob- 


ably a very few ensuing years. 


will 





The thing that starts easy, runs fast and 
far with lots of heat and friction, and then 


stops slow is a quarrel 
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Automobile Change Gears and Their Journals 


How Such Gears and Journals Should Be Designed by Attention 


to Certain Essentials and an Analysis of Many Constructions * 





B Y 


Change ears so generally 
being mounted on ball bearings that such 
practice, not only with us, but in Europe 
as well, may fairly be considered as 
standard 

Within the past ten years I have had 
considerable occasion to suggest suitable 
bearings, very often without being given 
the necessary data. Questions would take 
some such shape as: “What bearings 
shall I use for the change gear of a tour- 
ing car?” Requests for the power of the 
car, its weight, the intended arrangement 
of the gear were, not as‘infrequently as a 
gathering of engineers might think, ob- 


are now 


ae oe Se 


H 


other builders claim anything between Io 
and 50 horse-power? 

Obviously, the only practicable way out 
is to reduce to some sort of system the 
results reached by experience and obser- 
vation during many years—many, that is, 
as measured by the history of a lusty in- 
fant industry that has cheerfully honk- 
honked its way to the front rank, not even 
restrained by false modesty from putting 
“Gabriel’s” horn to an earlier than the in- 
tended use. 

As a failure to 
dinal principles in mounting ball bearings 
unsatisfactory results, 


observe a few car 


may readily give 


ES St 


should be so mounted that no end thrust 
may be imposed upon it. For that reaso: 
either the outer or the inner race should 
be a slip fit. Were both races drive fits 
the one on the shaft and the other in the 
housing, their seating would have to be by 
end pressure exerted through the balls, 
which would probably not be relieved, and 
so remain to reduce the bearing’s radial- 
load capacity, possibly very considerably. 

The inner race should be a tight, and 
the outer a slip fit. This holds for all 
such sizes as are used in automobile work. 
The reason is that the continuous ham 
mering of the load will peen down the 





























FIG. I. 


viously considered as a prying into affairs 
that did not concern the bearing makers. 

At first sight it would seem a very sim- 
ple matter to take a given arrangement of 
gears, consider the power transmitted 
through them, their speed and position 
relatively to the journals and then, having 
calculated the load on the journals, pick 
out suitable bearings. 

But—who knows how large a portion of 
the available maximum of the 
engine is employed with any one gear 
reduction? Who knows for how large a 
portion of the average load hours the load 
is carried by a given set? Who knows 
what the average power exerted is, any 
how? Who knows what the maximum is 
for a 28-30 horse-power engine that is, 
however, said to really develop 40 horse- 
power on cylinder diameters for which 


power 





°A paper presented to the Society of Auto- 
mobile Engineers. 
*+President Hess-Bright Mfg. Co., Phila- 


deiphia, Penn. 


A WELL MOUNTED AMERICAN 


GEAR FIG. 2. A TYPICAI 


even when a suitable size selection has 
been made, a brief consideration of these 
principles is first in order. The illustra- 
tions given, are, as a rule, typical only, 
with a few exceptions, which are repro- 
duced from the actual practice of builders 
who have courteously granted such per- 
mission, while others are reproduced from 
the pages of technical journals. 

Fig. I. ball bearing only 
should be employed to a journal. The 
very natural resort to two or more light 
bearings to carry a heavier load will not 
answer. Slight inaccuracies of mounting, 
deflections of the shaft or housing, tem- 
perature effects, etc., prevent the 
equalization of load between such mul- 
tiple bearings, so that at times only one 
will be called on to do all the work. If 
it is not equal to that task it will go to 
pot, and the others will follow. Heavier 
bearings must be used for heavier loads, 
not more light bearings. 


See One 


will 


A bearing intended to take radial load 


. ILLUSTRATION OF GOOD FRENCH PRACTICE 


softer material of the shaft or housing 
and show this effect more on the shaft. 
Consider that as between opposing con- 
vex and concave surfaces of hammer and 
anvil the convex surface will be soonest 
affected. It is the shaft that is convex, 
and that is softer than the bearing, while 
the housing seat has the more resisting 
concave shape and the larger surface. 

The inner race should be _ securely 
clamped between substantial shoulders on 
the shaft and a nut or its equivalent 
This is because experience has shown that, 
although a drive fit is sufficient to hold 
the race, an intention to have a drive fit is 
effective only if translated into practice 
and only for so long as it is maintained 
after that. Pulling a bearing off and on a 
few times, or the reducing effect of the 
road peening will destroy the fit. But 
the frictional ‘grip between a sufficient 
shoulder and a good nut will damp out 
the road vibrations so that the shaft will 
not be peened down. 
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FIG. 5. SEPARATE BEARINGS USED FOR THRUST AND RADIAL LOADS FIG, 0. THRUST OF BEVELS TAKEN ON BEARINGS OF COLLAR TYPE 


When a shaft is to be secured against 
endwise shifting, whether in one or both 
directions, that office should be assigned 
to one bearing only, whose outer race 
should be then clamped between shoulders 
in the case. Observance of this rule will 
benefit the shop, since it is not only diff 
cult, but costly to secure an accurate end 
wise relationship between shoulders on a 
shaft and a case 
not secured then forcible assemblage will 


If such relationship is 


introduce uncontemplated and destructive 
end thrusts. The same thing results from 
i deflection of shaft or housing, as well 
is from unequal expansion or contraction 
inder the influence of temperature varia 
tion. 

The bearings must be so housed in as t 
retain lubricant and exclude dust, grit, etc 
\n impression that ball bearings will 
operate without lubricant is more general 
than one might think 
sible that absolutely true spheres might 
roll on absolutely true surfaces if both 
were made of materials that were abso 
lutely inelastic and therefore would re 
main true under load. But since such 
absolute perfection of shape is not to be 


It is barely pos 


had, such possibility is not of interest to 
the practising engineer, who must, there- 
fore, provide and retain lubricant. 

Since not the wildest stretch of imagi 
nation will construe that grit is a lubri 
cant, the necessity of its exclusion is, I 
should like to say it, apparent enough, 
were it not for the fact that I have run 
across mountings so exposing the bearings 
that grit from trap (or cement) rock 
urfaced roads had, together with moist 
ure, formed a cement ring between the 
nner and outer races, absolutely conceal 
ing the balls and binding the two races 
nd the balls into a solid lump 

Fortunately, merely suitable shaping of 
parts will not only serve to retain lubri 
cant, but to, at the same time, exclude 
foreign matter. 

Experience and most carefully con 
ducted tests have proved that long life 
under load can be realized from ball bear 
ings only when the surfaces are not only 
true, but are also highly polished and 


broken 


down and leave still greater roughnesses 


smooth. Roughnesses_ will be 


Rust and acid will destroy originally true 


ard smooth surfaces Since not a few 


lubricants contain free acids, care in their 
choice must be exercised. Plentiful lubri- 
cation and a properly closed mounting are 
safeguards against rust 

Fig. 1 is a familiar American gear, and 
is very well mounted: The inner races 
are clamped between shoulders and nuts 
or between shoulders, tubular pieces, the 
hubs (shown partially), or other elements 
outside of the case, that are in turn driven 
home by nuts (not shown) The outer 
races are slip fits; those at one end are 
free endwise to take up an unrestrained 
position, while those at the other end are 


special con 


held between a shoulder in s] 
tainers and end cover cap 

The employment of bearing containers 

optional If the case is of rather soft 
material a container of harder material 
is advisabk Aluminum alloys are to be 
had nowadays sufficiently hard to take the 
bearings directly Containers are pre 
ferred by some designers who wish to us¢ 
«a different lubricant in the bearing from 
that slushing the gears. Again, some use 
the containers as a convenient means for 
adjusting parts in their endwise relation 


ship by simply shifting the containers in 
































FIG. 3. A GERMAN TYPE FOR A 30- FIG. 4 


H. P. CAR 


FOR 


ILLUSTRATION OF ONE BEARING USED 


BOTH THRUST AND RADIAL LOADS 
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the and with them the shafts, 


etc. 

Fig. 2 is a fairly typical example of 
good French practice, of a _ correctly 
mounte 1 25 horse-power direct-drive three- 
speed gear. The end of the driven shaft is 
ball journaled in the drive shaft, which 
is the reason for the rather large bear- 
ing carrying the inner»end of the drive 
shaft. Bronze bushes sat this point are 
also frequently used, but their greater 
wear influences unfavorably the action of 


case 


the nearer gear pair. 
Fig. 3,a German 30 horse-power gear, is, as 
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pounds of radial load in its effect on the 
bearing. The bearing directly behind the 
differential box that takes the bevel-gear 
thrust is therefore considerably larger 
than that supporting the other end that 
carries radial load only. 

Space considerations sometimes make 
it undesirable to use a bearing sufficiently 
large to take both thrust and radial load. 
In Fig. 5 the bearings directly behind the 
bevels are, as regards their outer races, 
free endwise, and therefore receive no 
thrust. Similar bearings directly behind 
them are, however, as to their outer races, 
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tainly good. Fig. 6 is an example. The 
thrust bearing is mounted directly behind 
the bevel pinion. Alternative mountings 
are shown above and below the center 
line. Above, the spherically faced adjust 
ing surface for the stationary plate is 
machined directly into the case; below, a 
concaved washer is employed, as giving 
rather simpler shop work. Alternative 
mountings for the differential shaft are 
also indicated on opposite sides of the 
center line. In one a smaller thrust bear 
ing can be employed, carrying that on th 
against a larger bearing 


shaft, as de- 
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RECOM MENDATIONS OF 


to mounting, fairly like the preceding one, 
and ‘employs no containers. A _ rather 
smaller bearing for the mner end of the 
drive shaft is made possible by mounting 
this farther back, instead of directly over 
the small bearing inside the clutches. . This 
does not admit quite as good bearing 
conditions as the drive gear is overhung, 
whereas in Fig. 2 this gear is supported 
between bearings. 

End thrust from bevel gears and bevel 
pinions may be, and is frequently taken on 
the same bearings that take the radial 
loads. 

Fig. 4 is a case in point. As a matter 
of course, such bearings are relatively 
heavier, since one pound of end thrust is 
the equivalent of from three to four 























circumferentially, so that no radial load 
can be imposed on them. A good example 
of similarly separated radial and thrust 
loading from French practice is shown in 
Fig. 7, while Fig. 8 is taken from Eng- 
lish practice. A tendency characteristic of 
much British engineering is evident in the 
relatively large parts used. The bearing 
supporting the inner end of the bevel-gear 
spool is of quite unusual dimensions. That 
is a fault to which the bearing manufac- 
turer may draw attention as involving un- 
necessary expense, but which h@ is hardly 
likely to seriously oppose. 

Many engineers prefer to take the 
thrust of bevel gears on ball bearings of 
the collar type—a practice which is cer- 























AND RADIAL LOADING N ENGLISH EXAMPLE OF SEPARATE THRUST AND RADIAL LOADING 
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BEARINGS FOR VARIOUS TYPICAL GEAR ARRANGEMENTS, GIVEN IN DIAGRAMMATIC FORM 
bound endwise, so taking thrust, but free manded by the mounting on the bevel 


gear hub; this last mounting, however, is 
rather simpler, mechanically. 

The various modifications of mountings 
likely to occur in practice have been fairly 
covered by those shown, so that I shall 
now take up the size selection. 

Since, as has been previously stated, size 
selection is based on experience rather 
than on mathematical deductions from in- 
sufficient premises, this chapter will be 
confined to giving in simple diagrammatic 
form, recommendations of suitable bear- 
ings for various typical gear arrange- 
ments. Obviously, it would not be proper, 
since much matter is submitted confi- 
dentially for our advice, to give actual 


practice. The examples are, therefore, 
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taken from résumés of gear arrangements 
in the Horseless Age and other periodi- 
cals, and hence of general knowledge. 
The names given with each example are 
those given in the publications. In arriv- 
ng at the loads imposed on the bearings, 
10 attempt has been made to take into 
onsideration change of engine speedewith 
lifferent gear sets in engagement, but 
earing size suggestions are all based on 
assumed engine speed of 1000 revolu 
ms per minute to develop the horse- 
ywer cited. Journal-load figures and bear- 
1g sizes may, therefore, be modified by 
direct proportion for other powers or 
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cases bearing choice has been governed 
by shaft sizes and arrangement of parts 
rather than by loads, which accounts for 
some variations in_ selection. Occa- 
sionally the length of a load line would 
extend beyond the confines of the slide; 
it is then bent over and the true length 
is the total of the parallel portions. 

E indicates the engine or driving end. 

Considering the values of Fig. 9 we see 
that with the 26—26 tooth gear pair I in 
engagement, the upper left-hand bearing 
is loaded to the amount of arrow point /, 
which is about half the tabular steady 
load and speed capacity of bearing 306 


speeds The load on the bearing at the other 
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Fig. 9 is a three-speed gear, with a 
three-gear slider. The slider spool is indi- 
cated by the shaft passing through it 
The center distances of the shafts as well 
is those between the gears and bearings 
re to scale. 

Each gear pair is given a Roman nu- 
meral, as I, II, III. 

The journal loads at the bearings for 
ich drive are plotted vertically over each 

uurnal to a scale of one division equal 

50 pounds. 

Light arrow points marked with the 
same Roman numerals show the amount 
f each load. Solid arrow points with 
numbers as 306, 307, give the rated steady 
load and speed tabular capacity of the 
bearings known by corresponding num- 
ber symbols. 

A glance will show the relationship of 
mposed loads to bearing rating. In some 


| Division 150” 


FIG, 16 


OTHER DIAGRAMMATIC RECOMMENDATIONS 


end of the upper shaft, due to this gear 
pair, is very small, and indicated on the 
diagram as I at that bearing. On the 
lower shaft also the loads are well within 
the bearing ratings. The heavier loads on 
each journal are, counting from the top 
left to top right, to bottom left to bottom 
right, due to gear pairs II, III, I and IIL. 
With one exception these approximate 
one-half the rated bearing capacity. The 
exception is the two-speed gear III load 
in the upper right-hand bearing, which 
somewhat exceeds the bearing rating. A 
similar condition is not unusual, as for 
instance, on Figs. 11, 13, 16, etc. The con- 
clusion must not be drawn that the other 
bearings are decidedly large, but rather 
that the relatively little use of this gear 
pair, coupled with a slowing down of the 
engine and consequent reduction of actual 


piston pressure, favors this particular 


O15 


journal. Actual overloads to produce ball 
crushing are not to be expected of any 
bearing that is likely to be demanded by 
consideration of shaft size, ete., remem 
bering that bearings of the medium-weight 
series are usual for gear boxes unless 
ibnormally large bearings are demanded 
by peculiarities of the mechanism, in 
which case the light-weight series comes 
under consideration 

In the three-speed gear of Fig. 10, it is 
apparent that shaft dimensions have called 
for bearings having relatively larger fac 
tors as compared with the loads imposed 

The four-speed gear of Fig. 11 follows 
the previous Fig. 9, in that the bearing 
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values are about double the loads with the 
exception of the slow-speed load that 
shows up higher than the bearing rating. 

In the four-speed set of Fig. 12 all of 
the loads are well within the bearing 
capacities demanded by shaft diameters 

Fig. 13 is another example confirming 
the previous ones 

Fig. 14 has two sliding gear sets for 
four speeds. The bearings demanded by 
the shafts are all well above the loads, in 
cluding even the slow speed load. The 
fact that all bearings may be of the same 
size is a distinct shop advantage, not 
counterbalanced by higher first cost of 
bearings, since, even though a size smaller 
for one or the other might be worked in, 
the difference im cost of these smaller 
bearings is inconsiderable. 

A first example of a direct-drive jaw 
engaging gear with one slider is this Fig. 
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15. This is the first deviation from the 
general practice of employing bearings of 
the medium-weight series, two from the 
light-weight series, No. 207, carrying the 
engine and spool; their larger bore is de- 
manded by the necessity for size due to 


the drive shaft being journaled in the 
spool. Approximately, bearings having 
the same outside diameter in the two 


series may be used interchangeably; thus 
bearing No. 305 used on the other jour- 
nals has an outside diameter of 72 milli- 
meters, and a rating of 620 pounds as 
against No. 207, of 72 millimeters and 
600 pounds; but the larger bore of 35 
millimeters of 207, as compared with the 
25 millimeters of 305, adapts it for use on 
the spool. 
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comparatively small bearing of the light- 
weight series, No. 206, is quite ample for 
the outboard journal of the driving shaft 


—the upper left-hand one. If, however, 
any unbalanced couplings or other ele- 
ments are carried near this, a bearing of 
corresponding bore of the medium-weight 
series, as No. 306, should be substituted. 

As the spur-gear part of Fig. 21 is along 
substantially the same lines as the pre- 
vious examples, the bevel gearing only 
need be referred to. The thin direction 
arrows at the bearing below the bevel gear 
show that this is subject to radial load as 
well as the outward thrust of the gear, 
and also to restrain the 
bevel gear against meshing too deeply. 
The magnitude of the thrust is measured 


so mounted as 
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No. 207 will probably work in best also 
on the farther end of the spool, and will 
be ample as its location subjects it to 
smaller loads. 

This succeeding example, Fig. 16, con- 
firms the previous ones, as do also Figs. 
17 and 18. 

Fig. 19 is the first example of ball- 
bearing use for the inner end of the drive 
shaft, where it is journaled in the engine- 
shaft end. Rather restricted space con- 
sideration will naturally lead to the con- 
clusion that this bearing (No. 305) would 
be relatively more heavily loaded, still, 
under the maximum condition due to gear 
set III—the second fastest—such load is 
within the bearing rating. 


This is true also for Fig. 20. Here a 
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FIG. 22 


SIX MORE GRAPHICAL RECOM MENDATIONS 


from the shaft intersection to the arrow 
point. Remembering that one pound of 
thrust is the equivalent of three pounds 
adial load on a bearing of the radial type, 
an addition (not indicated) of four times 
the thrust length to the maximum radial 
load IV shows that the capacity of No. 
207 is pretty well used up. Personally, I 
should prefer No. 307 to the 207 used in 
the German example. 

The thrust of the bevel pinion is taken 
on a collar bearing 6-R, which, as is 
shown by the arrow on the thrust line, 
has a factor rather better than two at the 
speed in question. 

Figs. 22 and 23 are also bevel-gear 
sets, in which the thrust bearings of the 
collar type have factors slightly less than 





October 31, 1907. 


two for Fig. 22, and about one and One- 
quarter for Fig. 23. | 

While similar records of experience 
may be collated for bearings of any type, 
whether ball, roller or plain, it must not 
be overlooked that this is a record of ex- 
perience, and can therefore be applied, as 
regafls sizes and all quantitive relations 
only to the bearings in question, which 
were all either D.W.F. or H.B. 

Similar records of actual experience 
with every form of ball or roller bearing 
in use have been carefully collated and the 
lessons drawn utilized along with these 
from the D.W.F. to aid my keeping up a 
steady advance in this highly specialized 
field. 

The journal loads given in the various 
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Loads 1,11, 111, 1V, act 
* 306, On large bearing. IV 
V on small bearing, ‘ 
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preceding examples are readily enough 
derived by calculation from a determina- 
tion of the tooth pressure at each gear 
pair or torque at the gear radius required 
to transmit the horse-power at the speed 
in question, this in turn resolved into 
loads on the shafts at the centers of the 
gear faces in inverse proportion to the 
gear radii and these again divided be- 
tween the shaft journals in inverse pro- 
portion to the distances from the journal 
center to the gears. Yet, a graphic de- 
termination of these factors has the ad- 
vantage of simplicity of checking the 
intermediate steps, of proving the latter 
automatically, and of permitting the direct 
transference of the results with a pair of 
dividers to the journal diagrams. 
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In Fig. 24 one gear pair and the four 
ournal locations of the two shafts are 
shown to scale. The pitch-line torque L 
is laid off below to the desired scale; a 
vertical M, corresponding to the gear 
radius, is laid off at one end of L upward, 
and the pinion radius N downward at the 
other end of L. A diagonal connecting 
the extremities of M and N will intersect 
L and divide it into two portions P and 
Q that give the loads at the shafts. 

Taking the lever arm A of load Q to 
the journal, and erecting this as a perpen- 
dicular upward from the intersection of 
L just found, then dropping the lever arm 
B perpendicularly from the extremities of 
L, and connecting by diagonals, will give 
intersections dividing load P into 1 and 2, 
acting on the bearings of the lower shafts 
and 3 and 4 acting on the bearings of the 
upper shafts. 

If the torque L has been calculated cor- 
rectly, all subsequent steps prove up, since 
the sum of the four loads must equal the 
original torque. 

The graphic determination of radial and 
thrust loads is given in Fig. 25. 

The calculated pitch-line torque L is 
laid off to scale in a direction normal to 
the pitch line. Lines parallel to the shaft 
are laid off from the extremities of L. 
From their intersection a perpendicular to 
L is drawn. From the meeting point 
parallels to the shaft are drawn. The re- 
sultants 1 and 2 are respectively the radial 
and thrust loads of the pinion, and are 
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FIG. 24 
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accomplished in the same 
plained in connection with Fig. 24 

As there are present many users of ball 
bearings, and they no doubt will agree 
with me that their several 
best be served by the fullest possible con 
sideration of, not only their individual ex- 
perience, but of that in connection with 
the experience of others, I sincerely trust 
that they will favor me with their obser- 
vations, so that I may in future, as I have 
in the past, analyze and compare them and 
draw conclusions and make these avail- 
able to all, though, of course, regarding 
the individual communications as confi- 
dential. 


way as ex 


interests can 


f Mirror 
lodieator 
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Another Dial Measuring Machine 


By EtrHan VIALL 

The reading of Oscar Perrigo’s excel 
lent article on page 226 under the above 
title, reminded me of a measuring device 
that I saw used in a Chicago jobbing shop, 
about six months ago. The proprietor of 
the shop told me that a year before he 
had had a lot of small articles to get out, 
which had to be finished within very nar- 
row limits. As the use of micrometers 
was in this case so slow and bunglesome 
as to be very unprofitable, he cast about 


j Indicator Button 
~ 4 
S 
see 




















AN IMPROVISED DIAL MEASURING MACHINE 


GRAPHICAL DETERMINATION OF RADIAL AND THRUST LOADS 


transferred with the dividers to the gear 
diagram. 

Distances 3 and 4 relate to the bevel 
gear respectively as thrust and radial 
load. 

The thrust loads on the bearings are 
not affected by the location of the bear- 
ings along the shaft. The radial loads 
found act on the shafts at the point indi- 
cated by the largest pitch radii as shown. 
(Strictly, this is modified by the length of 
the gear teeth and their accuracy of con- 
tact. Theoretically, the correct point of 
iverage torque is about one-third of the 
tooth length inward. As all results are 
merely comparative, this deviation from 
strict truth gives greater simplicity and 
loes not alter comparative results.) 

The division of these loads into radial 
loads acting on the journals is graphically 


Vice-Consul H. M. Byington advises 
that in November the Egyptian Mail 
Steamship Company will institute a week- 
ly service of steamers between Naples and 
Alexandria, and Marseille and Alex- 
andria. Two new 21-knot steamships are 
provided which will make the trip in 
three days, and will be of benefit to pas- 
sengers and shippers of quick delivery 
freight to Alexandria 





Only three minutes and five seconds’ 
time was required to haul apart the 
steamship Allianca, of the Panama Rail- 
road Company’s fleet at Cramp’s ship- 
yard, Philadelphia, where she is to be 
lengthened 36 feet. Placed on the dock 
the ship’s hull was divided immediately 
forward of the boilers. 


for some quick and accurate method of 
measurement and hit upon the following 
device. This proved so satisfactory that 
it has been in constant use since. 

It required the making of but three 
things what they already had 
on hand and less that a half-day’s time 
was spent in rigging up the whole thing 
When complete it could be dismantled in 
half a minute and the parts used as origi 
nally intended. 

The parts used were a small precision 
bench lathe, a Starrett dial test indicator, 
a small mirror, and the parts made were 
a special tailstock center, a special indi- 
cator holder for the spindle and a wire 
clip for the mirror; a combination that 
can be turned out of hundreds of shops 
on short notice. 

The tailstock center e was made the 
same as a regular center except it had a 
hardened “button” on the end in place 
After this center was 
hardened, 


besides 


of the usual points 
turned 
brass was put in the chuck and a cap 
hollowed out in it. Oil and flour emery 
were put in this, the tailstock run up and 
the button on the center lapped smooth. 


and a small piece of 


The indicator holder a was made of a 
piece of five-sixteenths drill rod, bent as 
shown, one end fitting with the draw-in 
chuck of the lathe and the other end flat 
tened slightly and secured into the dial in 
dicator, using the screw holes already in 
the instrument. This holder was bent so 
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bottom 
central. 


bring the button on the 


indicator approximately 


as to 
of the 
Another test indicator was now brought 
into use, the lathe spindle rotated and the 
turned bending 


carefully by 


This practically finished the 


button up 
the drill rod 
machine except that the position of the 
difficult to 
small round mirror b was fastened 45 de- 
The 


dial face made it read, so a 


grees to the face, with a wire clip. 
result was the same as if the dial itself 
was up, for the dial being numbered each 
the 


trom no 


way zero, reflection caused 
confusion 

Where no standard rods of the length 
wanted were at hand, the buttons were 
set the proper distance apart by the use of 
an the the 
dial being brought to zero by adjusting 


the tailstock spindle 


inside micrometer, hand on 


LUNCH 


The range of measurement of the indi- 
cator itself, which was a regular Starrett, 
was '% inch, or 1/16 inch each way, read- 
ing by half thousandths, and the lathe bed 
was long enough to allow an object near 
ly two feet long to be measured, so one can 
readily see that this device has a wide field 
of usefulness and is sufficiently accurate 
When in 
as a measuring machine the lathe spindle is 


for all ordinary purposes. use 
locked in the manner common to precision 
lathes 

Of course there are a number of other 
ways that this could have been made, but 
that isn’t the point; the way I have de- 
scribed was the way it was actually made, 
using only what the man already had in 
his shop. 
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Lunch Association of the Rock 
Island Arsenal 


By A. D. KNAUEL 
It is nearly a year now since the Rock 


lunch association has 


Starting as an experi- 


Island noon-hour 
been in existence. 
ment accommodating only about 200 men 
at first, it has now reached a stage that 
may safely be called a success, as over 
650 men sit at the table daily. This means 
that 650 men must be fed every day in the 
20 minutes following 12 o'clock noon. 
At first some little trouble was experi- 
enced to find the proper menu to serve, 
for constant change of food is daily re- 
quired so as not to pall on the appetite 
For instance, here is a bill of fare for a 


week Monday, oyster soup and crack- 


ROOM OF ROCK ISLAND ARSENAL LUNCH 


ers; Tuesday, boiled beef and potatoes; 
Wednesday, vegetable soup and crackers; 
Thursday, veal stew; Friday, tomato soup 
Saturday, corned-beef hash. 

Bread and milk are 
abundantly served at every meal. 
are variations from the foregoing order 


pork 


and crackers; 
or coffee 
There 


butter, 


of fare, such as fresh sausages, 
baked beans with pork, corned beef with 
cabbage, salt, and 
mustard are on the table to suit the meal. 


Meals are served at 1oc. straight and the 


etc. ; pepper, catsup 


association is not managed for profit or 
to accumulate a surplus, except a fund of 
several. hundred dollars to meet current 
accounts and to maintain equipment. 

The association pays no rent. The aver- 


age cost of help comes to $76.50 per week 
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for four men and four boys. The firs 
expense of equipping the kitchen an 
dining room was partially paid for by tl 
Government. Dishes and breakages ar 
paid for out of the initiation fee of 

cents charged each member. Dining-roor 
expense, that is, supplies for dining root 
and kitchen, such as laundry and cleanin 
material, averages $50 a month. Cost « 
provisions has averaged for the last si» 
months $1018 a month; of thi 
amount the largest items are meat, brea 
butter and milk averaging about $45 px 


about 


week. 

Since the association has been forme: 
it has accumulated quite an amount of 
dish washer 


property, such as a 


and a power coffee grinder, a bread cut 


power 
ter, vegetable shredder; a large four-unit 


hotel range is at present being installed 


Only employees of this arsenal may be 


Sees > 


all 


: 
| 


ASSOCIATION 


the lunch association 
The association is self governing in so fat 
that the officer his 
final approval on all actions of the dif 


The administration of 


come members of 


commanding passes 
ferent committees. 
the association consists of the elective offi 
cers of president, first and second vice 
presidents, secretary and treasurer, whos« 
duties are obvious, and four committees 
who perform their duties without mone 
tary consideration: Executive committee, 
purchasing 
members 


in general charge of affairs; 
committee, of four 
who purchase all supplies and provisions; 
auditing committee, consisting of 
members who audit the secretary’s and 
treasurer's books once each month and 
also audit each bill of goods weekly, be 


consisting 


five 








ne 

tee, 
sing 
ers 
ms ; 
five 
and 
and 
be 
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fore the bill is paid; dining-room com- 
nittee, consisting of three members who 
have charge of dining room, as to its 
cleanliness and conduct of men at the 
table, make out the bill of fare for each 
meal and have charge of the help. 

A limited ticket is issued semi-monthly, 
with dates of meals printed on margin. 
[hese dates are punched by one of the 
dining-room committee when the men are 
seated at the tables. Tickets are paid for 
in advance. 

Fig. 1 shows a section of the dining 
100m, which occupies the entire west and 
south bays of one of the large shop 
buildings. 

The advantages of a hot lunch over the 
cold victuals of a dinner pail are very 
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Molding Curved Pipe in Dry 
Sand 


MACHINIST 


By C. D. 


Making cast-iron pipe is a work which, 
while not so difficult as some machinery 
castings, still has many problems which 
daily confront the pipemaker. As nearly 
all the pipes are inspected and tested to 
300 pounds pressure, and no pipe accepted 
where the thickness of metal is % inch 
thinner than the thickness required by the 
specifications and drawings, it keeps the 
foundry foreman busy if he desires to 
keep the loss to a minimum. 


Pipe specials must pass through the 
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made of cast iron, the pattern being made 


of wood. 


MopinG Pipe 

The molding is proceeded with in the 
tollowing manner: Sand is rammed in the 
recess of the seat 4, Fig. 1, struck off and 
slicked; the seat is then placed on the 
angle bracket B, the bell pattern C is 
placed in position, the taper at the bot- 
tom being machined to fit the taper in 
the seat A; parting sand is thrown on the 
sand in the seat and the bottom flask 
head D is placed in position and brought 
central by two pins in the seat. The bell 
is then rammed up to its hight and the 
curve pattern F is set on the bell C, the 
taper E at the bottom end of the pattern 























1 Seat Sweep 








MOLD, 


much appreciated by the men, for every- 
one must carry his lunch on account of 
the distance of the from town, 
Street cars running only morning and 
To the unceasing efforts of the 


shops 


evening. 
commanding officer and of the workmen 
who have given freely of their time the 
success of the Rock Island Arsenal Lunch 
\ssociation can be credited. 

A sick-benefit association in a flourish- 
ing condition is also conducted among the 
employees of this arsenal. 





The largest labor organization in the 
world is according to a recent industrial 
port the Deutscher Metallarbeiterver- 
band-German Metal Workers’ Union. At 
close of 1906 the membership was 
335,075 and during the past year funds 
collected amounted to $1,880,000. 


FIG. 3 





CORE FRAME AND SWEEPS USED FOR CURVED PIPE 


same inspection as straight-pipe, with the 
All cast- 
ings must be free from sand holes, blow 


exception of the pressure test 


holes, cold-shut cracks and other defects 
and no plugging or filling will be al 
lowed. No special casting will be re 
ceived where the weight is over 5 per 
cent. less than the standard weight, and 
not more than 5 per cent. in excess of the 
standard weight will be paid for 

These specials are made in green sand, 
dry sand and loam. The making of a 
curved pipe, vertically, in dry sand re 
quires accurate rigging and may be of 
readers of the 
These curves run 


interest to some of ‘.e 
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from 20 to 48 inches inside diameter and 
six feet long, 15 feet radius, 11/16 to 
r%-inch metal. 
the exception of the curved pattern, is 


The entire rigging, with 


fitting into the bell pattern C. A nail is 
placed in the sand on the center of the 
inside curve; this is used in setting the 
core. The entire flask sections are split 
on the lines G and are placed on top of 
one another and clamped as the ramming 
When the full 


rammed up, an iron bead ring H is bed- 


continues length is 
ded in and rammed solid This ring 
forms the print which receives the cover- 


ing core 


Curved PATTERN 

The curve pattern F has a slot at the 
upper end through which the draw bolt / 
passes and which allows the pattern to 
follow the radius as it is drawn from the 
sand. The bead ring H is held down 
while the curved pattern is being drawn 
to prevent the mold from tearing up. The 
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knocked off, the 


seat A and the 
The mold is then 


clamps at the seat are 
mold lifted off the 


pattern Cc dropped out 





bell 








dress« d, blacked and slicked | he core 
J forms the socket of the bell. This is 
built on a cast-iron ring which is ma 






chined to fit the taper K in the seat and 
also fit in the socket core box; the ring 
is clay washed, placed on a_ revolving 
table, small hay or hemp rope run around 
the outside, the core box, split in two, is 
placed around the ring, clamped and 
rammed up. The box is then drawn 
away, the core is sprinkled with molasses 
water and placed in the seat. The core 
and then blacked, the mold 
lowered on the seat and clamped, and the 










seat are 






mold is ready for the oven. 





SWEEPING CorRE 





The core frame L, Fig. 2, is placed 
on strong trestles and leveled up. The 
core spindle is run on'roller bearings M, 
the center of the spindle being in line 
with the top of the frame on which the 
sweep rides. Oblong bolt holes are cast 
in the end pieces of the frame to allow the 
spindle to be adjusted One 
spindle end has lugs N on which the seat 
sweep The spindle is adjusted so 
that the seat sweep meets the body sweep 
at all points; three-fourths inch hay or 


sideways. 


rides 


straw rope is then run on the spindle and 
clay rubbed on, after which the first coat 
of mud is swept on, the spindle being re 
versed, as only one-half the core can be 
swept at a time. It is then placed in the 
oven and dried and the second coat swept 
on in the same manner as the first. It is 
again placed in the oven, partly dried and 
then blocked, after which it is placed in 
the oven to be thoroughly dried. Before 
the core is taken off the frame a mark 
is made on the center of the inside curve 
at the bottom end, and this mark meets 
a corresponding mark in the mold for the 
purpose of locating the core. 

When coring up, two I-beams, having 
bearings bolted in their center, are laid 
parallel on strong trestles 


SETTING Core 





The mold is supported on these bearings 
by trunnious bolted to the flask. A block 
and fall attached to the lower part of the 
flask is used to pull the mold over to the 
same angle as the core when it is about 
to enter and is gradually let back until 
the core is in the socket ring 

After the main the mold 
is again set on the angle brackets, the 
core centered at the top and measure- 
ments taken at four points. The cover- 
ing core O, Fig. 1, is placed on and the 
runner built, after which the main core 
is keyed at the four places where the 
measurements had been taken. The 
mold is now ready to be poured. 

Two men can run up a 30-inch curve 
wunold and core it in 15 hours, or a total of 










entered 
core is in, 
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30 hours. In keying the core, care is 
taken to key iron to iron. This method 
has worked very successfully, and the 


loss 


is very little. 





A Motor-driven Lathe Carriage 


By JoHN RuppeEL.* 

The moving of the carriage on a large 
lathe such as the 42-inch Pond lathe, due 
to the weight and low position of hand 
wheel very job, 
especially when it has to be moved any 


becomes a laborious 
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sliding a contact 

back of lathe carriage, thence throug 
an armorcd cab!c, which can be seen 
partially concealed in one of t 


supplied through 


Fig. 2, 
front T-slots and supported on the ins 
of the carriage. 

The contact at the rear of the lat 
bed consists of an angle iron running t 
full length of the bed, supported 
brackets as shown, and having on t 
under and inner side a flat copper str 
thoroughly insulated from the angle ir 
as can be seen in Fig. 1. 

The starting device consists of a doub! 
throw switch located in the five-sided b 























































FIG I MOTOR-DRIVEN POND LATHE 


considerable distance along the bed of the 
lathe. It is not only hard on the operator, 
but also consumes a great deal of his 
time. 

motor drive 


[To overcome this, the 


shown in Fig. 2 was designed. As the 
load on the motor is practically constant, 
to avoid the starting 


controllers, a series-wound 


as well as use of 
boxes or 
motor was used, as this gives practically 
full speed and power at once. Current is 


*Mechanical superintendent, Schenectady 
Works, General Electric Company. 





SHOWING CONTACT BAR AT THE BACK 


shown at the lower right-hand corner 
the lathe carriage, and is operated by t! 
lever shown. Throwing the lever to 
right moves the carriage in that direct 
and moving the lever to the left mo\ 
the carriage to the left. 

By reason of the motor being connect 






f 


fs 


d 


direct to the gearing of the carriage, with 


out the use of clutches, the armature 


slowly revolved when the hand or powe 


feed is used; but the small weight of t 


armature has at no time proved objection 


able to the operators, nor is the use 





j 
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1e taper attachment in any way affected 
y the design of the angle-iron contact, 
s can be seen in Fig. 3 
In practice the gearing is all covered 
prevent clogging with chips, and pre 
While 
rimarily designed to relieve the operator 
rom the slow and laborious task of mov- 


ents a very neat appearance. 


i the carriage from one point to an 
ther, the motor drive him t 
1ing the tool to within a very small frac 
the desired in 
portion of 


enables 


on of an inch of point 


smaller time than b; 


much 
and 
rhe drive to any 
cavy and 
noney saver, and pays in the quantity of 
work turned out. The moving of a heavy 
arriage is hard work, and a skilled ma- 


hinist is not the man to be doing laborers’ 


addition of a power 


part of a machine is a time 


work in such a case as this 





on 


Good and Bad Points 
Machine-tool Design 


By Mercury 


| wish to draw the attention of readers 
of the AMERICAN MACHINIST to this ques 
Why is it that if we take almost 
ny particular tool seem 
invariably to find that all the 
models are of one type and the English 
all are used for 


tion: 
we 
American 


machine 


mes of another, although 
precisely the same work and purpose? 

lf vou see a photo of a machine tool, 
say a lathe, just made by a new firm, one 
for you to b 
certainty, the 


Now 


ordin 


glance is usually enough 
ible to assert, with 
country in which it was produced. 

would the 
iry person that there is something wrong 
ere; the points in question have got be- 


somc 


seem palpable to 


ond the experimental stage, the types are 
»w Standard, and yet we have two stand 
were! 


rds—two bests as it 
If American English lathes had 


different planets, 


and 
evolved 
s is only what we might have expected; 


separately on 


they have matured side by side, each 
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nourished by men who have not only been 


constantly interchanging ideas, but even 


are of 
the 
one would 


the very machines themselves 


course exchanged daily between two 
This being the case, 
most naturally think 
idea came out, it would be fully discussed, 


actual 


nations. 


that as each new 


experimented upon, then tried in 








FIG. 5 


GOOD AND 


practice and, if thoroughly satisfactory, 
would then 
a rule, nothing of the sort hap- 


Yankee firm, 


introducing into its con 


become universally standard 


jut as 


shall we say, 


pens; 


a large 
] 


designs a lathe, 


which is treated 


by all the 


comes 


struction some novelty 


smiling contempt other 


makers 


with 
lath« 


until the day wher 


BAD POINTS 
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voted a great success by the users; 


the 
metaphorically 


it 1s 
wake 
shirt 
new 


this 


manufacturers 
their 


then American 
tuck up 


brings out a 


up, 
each firm 


old 


sleeves and 


model of its lathe, embodying 
new feature 


And the 


they copying this sam 


aren't 


No; 


English lathe builders, 


good thing ? 





IN MACHINE TOOLS 
they are 
improvement 
such a lot 
noticed the 


they are not; 
little 


firm 


Strange to Say, 


too busy imitating the 


that sold a big English 


of machines last vear to have 


American move at all! 


FLAT or V Larue Beps 


let us two of the 


consider one or 























CARRIAGE WITH 


MOTOR ATTACHED 


TAPER ATTACH MENT 


DOES NOT INTERFFRI 
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most striking instances that I have been 
speaking of. See how lovingly the Eng- 
lish manufacturer seems to cling to the 
old square type of lathe bed instead of 
adopting the V type so universally used 
on American machines, and which is un- 
doubtedly far superior for lathes up to 
18-inch center. I see no reason why, if 
properly proportioned, it should not work 
equally well on the heavier machines. 

In support of this question of superior 
ity, let me refer to Fig. 1, which is in 
tended to show the relative difference of 
effect on the cutting tool due to the wear 
on each type of bed. 

With the square bed, the wear is almost 
entirely confined to one side of the square, 
with the result that the saddle, carrying 
the cutting tool, runs out away from the 
line, Fig. 1, from A 
V bed, although side 


centers in a ‘direct 
to B; 
wear does exist, yet the tendency is for 
wear to cause the saddle and with it of 
course the tool to drop in a straight line, 
Fig. 1, from C to D. 

To' take a single example, suppose a 
lathe 12 feet fitted 
bed that has ised on heavy work 
ffom 2 feet 
ally for 12 months, has a job put in long 


but in the 


long, with a square 


been 1 
1 al . 
in length downward continu 
enough to tax nearly its full capacity. 
Now let us assume that the wear on the 
square bed is 
where the year’s work has left its mark, 


from 0.007 to 0.01 inch 
that is to say, the tool will run away from 
the work that amount when passing over 
the worn part, the result being that the 
job will be tapered, one end being from 
0.014 to 0.02 inch larger than the other, 
necessitating a lot of filing to get it cor 
rect. 

As a to this, let us 
the same lathe to be fitted with V slides 
the 
Assuming that the work in ques 


contrast imagine 
and givén the same test; what will be 
result? 
tion is a bar of 2-inch diameter and allow- 
ing a very wide margin for side wear, the 
saddle would actually have to drop a dis- 
tance of from o.11 to 0.13 inch to obtain 
the same error that we got in the case of 
the square bed! 

This is by no means all that can be said 
in favor of the V bed; another great point 
is that the chips fall off instead of getting 
under the saddle as they have such a tend- 
I have this 
fact brought before my notice very forci 
bly just lately 
new capstan lathes that have been recently 
installed and which have beds of the sec 
tion shown in Fig. 2. Although all rea- 
sonable taken to prevent 
the chips from getting under the saddle, 
yet the flat portion A is scratched and 
worn considerably, while the part B is 
as good as the day it started work. 


ercy to do on the square bed. 


by watching a couple of 


care has been 


LaTHE HEADSTOCKS 


To take another instance, let us con- 
sider the lathe headstock with the in- 
verted step cone, Fig. 3, as opposed to 


the older and usual type, Fig. 4. This im- 
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provement had got to the stage where one 
or two American firms (builders of smal 
precision lathes) having had it in use for 
several years with excellent results, an- 
other large Yankee firm is now introduc- 
ing it on milling machines and capstan 
lathes. This I hope is the beginning of 
the period when ali the other firms will 
do likewise, because, as one can see with 
a single glance at the two types, the in- 
verted cone allows the strongest bearing 
to be in front where it is most needed, 
instead of at the back. I am more than 
see the different makers 
turning out newly designed lathes with 
the old-style step cone, which should nave 
been discarded ten years ago. 

However, better late than never. ] now 
hope for better times in this respect in 
spite of all the shouting about the step 
cone being a thing of the past; as a matter 
of fact, I think it is, as far as heavy 
machinery is concerned; but in my opin- 


surprised to 





FIG. I, 


ion it will have a long run yet on the 
smaller types. 


SHAPER RAMS 

fo turn now to shaping machines, 
we find the same old story, but with the 
characters This time I think 
we shall find the English designers have 
a good point in their favor. I refer to 
the slide on the ram. 

American practice is shown at Fig. 5, 
which consists of a square slide, the only 
adjustment for which is at the side at 4; 
but no allowance is made to compensate 
for the wear, which is considerable at B, 
except the laborious method of taking off 
the plates C and scraping them. 

Now the English shaper, which I much 
prefer as far as the ram is concerned, 
has a dovetailed slide, Fig. 6, and all wear 
is easily compensated for. 

Of course some will immediately point 
out that the square is the strongest; while 
admitting that this is so, still I think ex- 
perience will soon show that the dovetail 
will stand all the belts will drive. As a 
matter of fact, I tried the experiment of 
having a machine altered from the square 
to the dovetail, with the very best results; 
found that the machine could take 


reversed! 


we 
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bigger cuts and with a broad finishin; 
tool in, there was no chattering. 





Special Tools for Screw-machine 


Work 


EpITOKIAL CORRESPONDENCE 


The tool equipment for screw machine 
has changed quite as much as the ma 
chines themselves, and they are now 
handling a large variety of work in man) 
shapes. 

An out of the ordinary turning toc 
is shown in Fig. 1. The steel casting A 
is made to fit over three bars in different 
holes of the turret’ and is clamped t 
them as shown. The boring-tool bod) 
B carries the turning tools CC and 
held in A by the screw-D, which has a 
long taper point going through the shan! 


—_ 


» Steel 


Cc ~\ Machir 


Short Chuck SAG. 
Hood 


Work | — 


2 














OUTSIDE TURNING ATTACH MENT 


and acting as a key to draw the tool 
solidly into place. 

These are arranged so that one 
takes the roughing and the other the fin- 
ishing cut, the turret being revolved half 
the desired tool into pos: 


tool 


way to bring 


tion. This is for turning 3%4-inch stock 
from the bar and is used instead of « 
box tool on this work. The cutting-off 


tool is shown in place. 
A TREPANNING TOOL 

What is known as a trepanning tool is 
shown in Fig. 2. The work and the 
tool im place are shown in the lower left 
hand corner, while the details of the too! 
and the holder are given in full. The de 
velopment of the outside of the tool-sup 
porting ring shows how the tools are 
supported in place and also the oil holes 
which allow lubricant to be forced right 
to the cutting edge. There is also a 
hole through the shank and through the 
pilot reamer which keeps this supplied 
with oil. 

The cutters are of round stock wit! 
the cutting end squared and ground fot 
clearance, as shown in the detail, whict 
also gives the dimensions. The pilot cuts 
on the end only, the spiral flutes simply 
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allowing the escape of chips and oil, and 
guides the whole tool. 


Turninc Eccentric Work 

It sometimes happens that an eccentric 
body is wanted on a screw or stud, as 
shown at A, Fig. 3, and it is out of the 
question to re-chuck it as would be the 
case if only a few were to be made. The 
little attachment shown bolts to the cross 
slide, while the piece E with its strap D 
encircles the bearing ring F on the out- 
side of the chuck N. 

The ring G is turned with the same 
amount of eccentricity that is desired in 
the work A, and is fastened to the chuck 
by the small pointed set-screws, which 
go below the surface of the ring and 
out of the way of the roller C. 

The tool B is controlled by the eccen 
tric G, while the spring L keeps the roller 
C in contact with the eccentric. It makes 
a very simple device and one that can 
be used on a large variety of work, either 
eccentric or oval, by making the cam G of 
the proper outline 


[HREAD ROLLING 
One of the attachments for 
screw machines is the device for rolling 
threads, as shown in Fig. 4. This does 
not take the place of threading dies in 
ordinary work, but it allows both ends of 


newest 


a piece to be threaded at the same chnck- 
ing and saves taking it out of the machine 
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TREPANNING 


before it is done, 
ordinarily be two operations in one. 

The work O is formed by the tool E, 
and tapped by the tap F, in the holder 
G in the usual Then the thread- 
roll holder I, which is fastened to the back 
of the slide as shown in the 
view at the right, moves toward the work 
when the forming tool is withdrawn and 
the thread roll H passes under the work, 
rolling the thread on the back end of the 


way 


cross side 























FIG. 3. 


ECCENTRIC TURNING ATTACHMENT 








Dev t ( 
TOOL HOLDER 


could not be reached by a 


passes clear of 
fingers S go over it 
} - y t ] 
the cutting-off too 
The for 
forms 


the bar 
cross sl] de 
has been pushed 
and the operation is 

rep 
The threadin Il is practically a nurl, 
f and is adjusted 
set-screw 
the work 
thread pro 
is equal in 
with a die. As 
up from the bottom 
iter diameter of the 
with a cut thread. 
well as the others 
rated, is made by 
Com 


work by the 


prevent 


from the 


hngers 


spring 


falling or jamming, and the 


by the rolling process 


ne cut 


tic Machine 

kindly fur 

which these 
F; H. C. 


which 
from 





1 


shop apprenticeship that is 

sheet metal 
establishment in Philadelphia 
a bonus to be paid to the 
the completion of his 
[he 
started at a a week, which is 
increased $1 at the end of each six months 
during a period of four years. In addi 
tion to deposits in a 
fund $1 each week during the entire period, 
making a with accrued in- 
It is understood that this $1-a-week 
ny sense part of the boy’s 
wages, but is offered as an inducement 
for him to serve his term faithfully. The 
agreement is made with the boy’s parents 
and provision is made that the amount 
deposited will be forfeited failure 
of the apprentice to observe the agree 


in operation in one large 
workers’ 
provides for 
apprentice 


upon 


term of indenture apprentice is 


wage ot! $s 
this, his employer 


~ 


bonus of $208 
terest 


bonus is not in any 


upon 


ment. 
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Using the American Machinist 


It is thing to have valuable in 
formation in books or periodicals, and too 
often quite a different matter to fifd it 
without loss of time when you need it 
The & Sharpe Manufacturing 
Company has a very complete system of 
indexing and keeping track of the AMER 
icAN MACHINIST and such other periodi- 
its line of work. 


OT 


grown 


cals as are of interest in 


his method has been developed by Mr 
Burlingame 

In addition to the regular indexes 
which are filed each year in a_ binder 


until enough accumulate to be bound into 
scrap-books 
articles on the 
found 


a regular volume, there are 


for collecting together 


same subject, so as to be readily 
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Screw-cutting lathe for National Phy 
sical Laboratory. Precision. 
Screw machine tool for recessing turn 


buckles. 


*619 
*330 

Taking as an example the subject of 
milling machines, their clip 
from the yearly index all that interested 
them on the subject and paste it into the 
which it 


plan is to 


under the year in 


The next year’s index on the 


scrap book 
appeared 

same subject is pasted directly underneath, 
and 1902 being shown. 
for ten 
as nearly as can be esti 


IQoOI 
left 


on each subject, 


the 
Room is 


years 
years’ indexes 


mated; and the fact that they have been 
using this system for some time enables 
them to form a-fair idea of the necessary 
space. 

The various subjects are treated in the 
same manner; as a result, for any sub 


ject thty are likely to need they have 








FIG. 4 


Chey secure an extra copy of the index, 
which we would be glad to supply to any 
one for a similar purpose, and clip it for 


filing under separate heads, as shown 
below 
MILLING MACHINES ANI) THEIR WORK 


Milling a bracket casting, Fixtures for 


Willlam Doran *1294 
a radial groove. A. B. Christman. *1010 
a spindle, Fixture for BR 
Christman *622 
and boring machine for small 
lathe beds, A_ special Auto 
matic Machine (Co.'s *6S81 
Calculating angles for spira! 
Cc. Peters *462 
1902 
Milling and drilling job, A. N. A. © *S01 
attachment for lathe. Frasse F453 
machine, A cam-cutting attach 
ment for the Brown & Sharpe 
Mfg. Co.'s *O77 


machine and special cutter grincer, 


Thread, Pratt & Whitney Cos *1629 
machine, fractional indexing c 
EK. De Puy *1506 
SCREW MACHINES 
1905. Part 1 
Screw machine, Automatic Machine 
Co.'s friction pulleys, cross slides, 
turret slide, ete. *744 
Screw machine, Turning tool for 
Toomey *738 
Screw shaver step chucks and closers, 
Pratt & Whitney Co.'s *358 
1905. Vart 2 
Screw milling-machine fixture for 
cutting screws, Chattanooga Ma 
chine Co.'s ruse 





THREAD ROLLING 


ATTACH MENT 


the best quick-reference index that we 
know of 

We believe this plan can be followed to 
advantage by nearly all the builders of 
it gives 
reference to all that 


line and gathers 


machine tools and appliances, as 
them a quick has 
been published in their 
it into a compact space so that it can be 


found at once 





lbbreviatmg Courtesy.—“Marcus Aure 
lius,” remarks the New York Tribune, 


éé . 
held that no man should ever be so busy 


as to have no leisure. Yet here is the tel 
phone company in Philadelphia requesting 
that in order to save time subscribers will 
to operators in calling for 


that 


not say ‘please’ 
and decreeing operator - 


that 


numbers 
shall 


Chere are 


never use unnecessary word 


some places in which such sac 


rifice of courtesy to curtness would not 


he surprising. But we did not expect it 


in the City of Dignified Deliberation.” 
An Osaka paper states that aside from 
two torpedo crafts recently ordered by 
Governor Chang-chi-tung in Japan, and 
at Wuchang, an order 


already delivered 


for twelve other war ships of different 


types has now heen let in Japan by China 
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The Troubles of the Tool 
Designer 


By H. J. BAKER 


‘he position of the jig and tecol 
signer is far from enviable in many wa 
If he makes his jigs at all elaborate, 
if too simple, the sh 


inanagement kicks ; 
If he consul 


assumes the offensive 
with the man who is to use the jig, t 
natural from headquarters 

“What do. we pay him for?” 
he does not consult the user, he genera! 

discovers that the foreman of the depart 
a conscientious objection to | 
washers and would some othe 
means of clamping the work. Should th 
alteration be made, there is a direct charg 
of incapacity hanging over the unfortur 
ate head. If it is mot made, however 
that jig is doomed, and from it no good 
work is likely to come until the foreman 


query 
lf, howev: 


ment has 


prefer 


is changed., 

The general feeling of the machine & 
signers toward the tool man is not happy 
Should he suggest that a certain chang 
be made to facilitate machinery, he w!! 
probably be told that the designers ar 
not there to make pieces for him to ma 
chine, but that he is there to machine th 
pieces they design. So after seven hur 
dred (or thereabouts) rebuffs of tha 
kind, he gives it up as a bad job and 


placidly designs tools for any absurdity 
they may send down to him. 
The commercial end of the busines; 


also fail to see much that is good in th: 
tool draftsman. To them, in the majority 
of cases, he appears an overpaid ornamen 
Their idea is that the foreman should, 1 
addition to his other duties, design th 
requisite jigs and fixtures for their d 
partments. In any case they should sug 
gest them and have the junior draftsma: 
prepare the actual drawings. It is not 
clear to them that the efficiency of th: 
shop is at all likely to be impaired by this 
method of procedure 
The shop man himself frequently 

with consid 


through 


gards the tool draftsman 
ible 


malign influence he 


one whose 


will be 


suspicion as 
compelled 
Ther 
as a coal trust 
Ther 


} 
¢ 
t 


work longer hours for less money 
fore he shuts up as closs 
when any information is required 
sameness of 


again, the comparative 


work 1s 


heads of 


not calculated to 
the 
regard for the powers of the designer 
jig looks hike anothe 


and to that must be added the effect whi 


impress 


concern with a very gr¢ 


one a good deal 
reading the “Situation Wanted” colum: 


will produce. To see there a long arr 


of draftsmen and designers, foremen at 


superintendents, office boys and stenog 
raphers, all—after a lengthy recital 
their more important qualifications—cla:t 


ing a thorough understanding of the w 


and tools humorous sig! 


of jigs 
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does nof, however, _ particularly 

engthen the tool draftsman’s position 

\nd that 
sad state of things depicted 


Certain it is that 


yet one is tempted to hope 
above is 
idly passing away 
of specialization calls for mor 
effort on the 


Certain it is that whe 


age 
more 
tool 


part of the ji 
man 
modern firms are making a similar 
icle the 


gely 


supremacy of the one will 


depend upon the capabilities of 
tool-designing department 

t is becoming more and more the prac 
of firms necessarily large ones, 


not 


wide views—to give over 
tools 
es the complete control of 
methods In 


chine-tool shop employing 


with 


ialists in and labor-saving «dk 


these manu 
English 
1800 
two special tool-designing 


attends to th 


big 
some 


turing one 


n there are 


irtments, one of which 


while the 


work for 


Ss Own requirements 


ks altogether in outside 
ers 

the two departments there are some 
trace! 


th 


lesigners besides juniors and 


better 


tool 


umber of the shops on 


man is identi 


work, from 


of the water the 


with the newly designed 


preliminary “lay-outs” unt 
a manufacturing basis 
he introduction of the Taylor 
management calls for the competent 


it ly 


enunl 


man In this case ‘ is absol 


spensable In one might 
ad infinity 


ear future m he lot of the t 


that will 1: 


ener less thankl SS tl an heretofore 
vecialization, the 
d labor nN 


se in the number of all 


machine shops, 


ITU 


other 
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ics, the general tendency to localiz 


nethods of production in one center, all 


pave the way to a gre 
the 


expected that the 


ater sphere of use 


fulness for tool man. It may be con 


fidently time when he 


will feel his trade to be the most thankless 


in the engineering profession will soon b 


\ thing of the past 
Reciprocating Attachment for 


Engine Lathes 


diff 
finis! 


rent 
1¢ d 


and 


In our shop we had many 
pieces to make which were to b« 
at different 


punch work, etc 


arcs, such as cams, die 


these tw more di 


ferent radn to lhe finished would ex 


foul 
Rod 


shipree! 








AMA 


\TION OF 


RECIPROCA 


») receive a 
were placed i 
iters id tl ild-fashioned 
power was ( ( The mul 


wer consisted amped to the 


vork or mov 
nd forth w 
hand hat 
rangement; the 
when done 


attachment 


lathe bed 


n faint 


spindle sleeve B 


ally with lapsing per bush 
each 
ength 


forced in the 


ing sawed in three parts from 


end alternately two-thirds of its 


Chis bronze bushing is face 


plate, when wishing to take up wear, by 


means of three fillister-head screws 1 he 


TACK plate 
mM ld steel, 
ground sleeve B 


[ he 


race 


and bronz« 


pack-hard 


screwed 


movement of the 


bushing is upon a 


ened and upon 


the lathe spindl steel sleeve, as well 


as the hub of the plate, is provided 


with a where they come together 


lamping bolts to be 
the lathe 1s 


flange 
[his is to provide for « 


tightened only when used 


than reciproc iting 


other 
I he bolt 


are made so as to allow the 


clamping heads (see F 
face plate t 
back 


face-plate hub (not 


move readily forward or An open 


ing is provided in th 
shown) for the ad: 


Its | he 


nission of clamping 


spindle sleeve B is bored t 


























rey 


ollar C is screwed end 


b« 1g 


cessed fot t 


1 place 


will 


wn _ 
I he 


ng and cap 


casting 


wing covered 
dirt The 
Sous ' 


th nd of the head 
the headstock, 


TW . ad crews 
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casting is also fastened at the end of the 
headstock by fillister-head screws, as 
shown in Fig. 2. A one-piece telescope- 
shaft bracket H bolts to the under side of 
the body casting and cap, and is made to 
overlap the body casting and cap (see 
Fig. 5). The cap is tongued to the body 
casting and is also held by the fillister 
screws /. It will be noticed that an arm 
extends from this one-piece casting H 
forming the lower connections of the 
clutch, actuating the pin yoke. The steel 
pinion J, driven by the cone spur gear, is 
brass bushed and runs continuously on the 
telescope shaft in the one direction when 
the lathe is in motion. A pack-hardened 
saw-tooth clutch is fitted to the face of 
this pinion and is held by screws and 
doweled, the clutch having an angle of 5 
degrees at tooth contact, to facilitate re- 





FIG. 3. FEED QUADRANT, RATCHET, ETC. 


lease at the end of the stroke. I will use 
a few planer terms now, as the action of 
the face plate is very similar to the move- 
ment of a planer table, only that the one 
moves through an the other 
moves in a plane. 

In starting the lathe, the release dog 
comes in contact with the lug A on the 
shipper lever, Fig. 5. This disengages the 
clutch K, the weight (described later) at 
the back of the face 
plate immediately to start on its return 


arc while 


lathe causing the 


until the go-ahead dog comes in contact 
at B, when the clutches are again in con- 
tact and the face plate moves forward. 
The face-plate dogs are of course to be set 
wherever wanted. A T-slot being pro- 
vided ‘entirely around the back of the 
face plate ‘for the dog-bolt heads, an 
opening is made in the front of the face 
plate for the admission of the dog bolts. 
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A A is the shipping lever and is fulcerumed 
from the lower side of the body casting 
cap. Connecting with the upper part of A A 
is the shipping rod, which in turn con- 
nects with the clutch K actuating the pin 
yoke. It will be noticed that the yoke end 
of the shipper rod is made to telescope, 
its swivel bearing collapsing a spring. This 
is so that should the clutches meet at or 
near the point of tooth, no harm can arise. 
The pull on the actuating pin yoke is posi- 
tive when disengaging the clutches at the 
end of the stroke. Four spring-actuated 
plungers act against the back of the clutch 
K to insure the clutches being well to- 
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ing pin yoke. This connects the train of 
end moving parts. The pinion L, driving 
the face-plate gear D, is keyéd to the solid 
end of the telescope shaft and is a dupli- 
cate of the running idler_pinion J—m1 so 
far as diameter and pttch of teeth are 
concerned. So also is the lathe cone spur 
gear and face-plate gear D, making the 
forward movement of the face plate ex- 
actly the same as that of the lathe spindle, 
regardless as to whether the lathe is run 
single or back geared. 


The feed mechanism can best be 
seen at Fig. 4. A bronze disk of 
ample width is keyed to the end 


+ > 
4 


Cone Spur 
Gear 


ray Pelt 


Body 


f | r — 
tt . + 

















FIG. 2. TOP VIEW 








Section of Face 
Plate showing Cable 


I oop Hook 








Lathe Taper 


CP) , 
wees 


FIG. 4. END 





ELEVATION TOWARD FOOTSTOCK SHOWING GEAR AND PINION, GO 


AHEAD AND RELEASE DOGS 


gether before any working strain comes 
upon them; the retaining of the shipper 
lever A A at each end of the stroke is by 
a spring-actuated plunger CC. 

The sliding clutch K moves endwise 
upon the telescope shaft, the clutch and 
shaft being splined and keyed. The outer 
diameter of the clutch hub has a bearing 
in the body casting and cap. A flat pin 
of ample size to actuate the sliding clutch 
K passes through the clutch hub, in which 
it is a snug fit, through a slot in the tele- 
scope shaft (a loose fit) and also through 
the clutch-actuating pin. The clutch pin 
at its outer end runs in a brass swivel 
bearing so made as to overcome the over- 
the-center movement of the clutch-actuat- 


of the reciprocating telescope shaft. En- 
veloping this disk is a cast-iron ring 
with extending lugs. A bolt compressing 
a spring gives the necessary friction for 
actuating the feed ratchet. A cam ar 
rangement opens the ring at each end of 
the stroke, releasing the bronze disk and 
the ring of excessive wear 
Pins are provided in the quadrant M for 
adjustment of the feed, the pins in the 
drawing showing the maximum feed of 32 
per inch, the minimum being one tooth of 
ratchet wheel, or 224 per inch. The feed 
ratchet is shown as mounted upon the 
lathe lead screw. The lead screw has eight 
threads per inch. 

Fig. 4 shows the back of the face plate, 


relieving 


weight, etc. 


loop hooks, is shown. 
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oth the go-ahead and return dogs, the re- 
urn cable, the roller arm, the roller 
A portion of the outer part 
f the face plate, together with the cable 
Six of these hooks 
ire provided, so that the hook best suit- 
ng the work conditions is used. I have 
,dopted a lead chain as best meeting the 


weight requirements, the entire weight of 


Release Dog 
strikes A. f 





Retaining Plunger 
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Fig. 5 is an end elevation looking from 
the footstock. 

The mounting of this reciprocating at- 
tachment was upon a Pratt & Whitney 
taper attachment toolmakers’ lathe; the at- 
tachment can, however, be as readily put 
upon any other make of lathe, changing 
such parts as the nature of the case de- 
mands. 


we 


i 









>// PR ST 
er Go Ahead -Dog 


FIG. 5. E.. 
\ 
YY 
ia 
\ 
‘a xX 


“@ > - 


strikes B Plunger compressed 


‘LEVATION LOOK NG FROM TAIL STOCK 


sa” 





FIG. 6. SAMPLES OF WORK DONE WITH THE ATTACHMENT 


he chain causing the face plate to start 
pidly backward after release, decreas- 
g, however, as the weight of the chain 
comes less as soon as the end touches 
e floor, allowing the go-ahead dog to 
we the shipper lever without any vio- 
nt jar. The substitution of lead for iron 
is to avoid that clanging noise peculiar 
iron chains. Fig. 2 is a top view, with 
» moving parts incased in the body cast- 
g. A section of the face plate, rack 
ndle sleeve, taper bronze bushing, re- 
ning collar, etc., is shown. 
Fig. 3 is a plan of the feed, showing in 
tted lines feed limits. 


Some slight changes have been made 
since printing these blue prints; for in- 
stance, a different clutch is used, having a 
somewhat shorter tooth; also the shipping 
lever is now made so as to throw over 
out of the way of the dogs, allowing a 
continuous forward movement when turn- 
ing all round work; simply throwing. the 
shipping lever back between the dogs 
makes the lathe reciprocating. 

I send you drawing of work samples 
that are advantageously and quickly done 
with this device. Fig. 6 shows samples of 
work turned with the reciprocating at- 


tachment. In the piece Y the entire turn- 
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ing was done with the attachment. An 
arbor was used for turning arcs of which 
ABC are radii. D,E and F were done 
on the face plate 


Unfortunate Business Methods 


Consul-general G, E. Anderson, of Rio 
de Janeiro, writes 

A traveling representative of a great 
American agricultural-implement concern 
reports to me that as a result of the 
methods followed by his principals he has 
just lost the business of a firm aggregat- 
ing $80,000 last year, with prospects of an 
immense increase the present year, and 
that present indications are that he will 
lose the business of another South Amer- 
ican house aggregating $200,000 annually 
with his people for the same reasons. The 
chief occasion for this discouraging out- 
look is the failure of the firm in question 
to ship goods within the time limit agreed 
upon, and in a number of cases the time 
actually required for the filling of an order 
has been extended from the five months 
agreed upon and accepted by the house to 
cover a year. This same firm received an 
order for 500 hand-guiding plows. It 
shipped that number of automatic-guiding 
plows. The difference is that in Brazil 
an automatic-guiding plow is practically 
useless, while a hand-guiding plow can be 
used. 

Another case of not filling orders ac 
cording to instructions given is afforded 
by the experience of a local firm which has 
had considerable dealing with the Govern- 
ment here. Government 
wished to buy a number of automobiles 
for a special purpose and had the Rio de 
write to its New York 
agency and secure quotations. The quo- 
tations were given and the Rio firm or- 


Recently the 


Janeiro firm 


dered six machines of a certain grade and 
of 25 horse-power each. The American firm 
shipped six machines of 30 horse-power 
each, writing that it did not have the ma- 
chines of the lower power and billing the 
machines at the increased price of the 
higher powered machines. The point to 
was that the Rio de Jan- 


eiro firm, having in effect made a tender 


this transacti 


or bid to the Government for machines 
of a certain grade at a certain price, had 
to furnish the higher-priced machines at 
the lower price at d stand the loss. The 
actual tangible loss of firms in such po 
sition naturally is considerable. Perhaps 
the more lasting effect is due to the an 
noyance and irritation produced by such 
business methods [hese methods are not 
at all characteristic of American manu 

trade, 
but they are common enough to have a 


facturers generally in the export 


very marked effect upon American trade 


Manganese is the best deoxidizing agent 
for nickel and its alloys and is now ex- 
tensively used. Not only does it remove 
the oxygen, but the sulphur as well. 
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: : ; make a= spir: . ng edge he the finishing cutter or reamer D was us 
A Boring, Reaming and Facing to make a spiral cutting edge on the € shing cutter o ser L 
reamer to insure a smooth hole and pre producing a high grade of firish and 








Bar—How It Was Made vent the tool from striking the slot a blow curacy. 
- at each revolution and spoiling the finish The facing cutters, Fig. 8, were als 
By FE JouN of the hole As this slot was about 3/16 made of flat stock long enough to coV 





inch wide, the blade was made with a_ the largest boss. The only precaution 


has been considerable written of helical edge having a lead or pitch of % 
blade This sure that the cutting face was squat 


with the axis of the bar 
ij j After the question of cutters was 





connection -with these cutters was to mal 





| here 
late on the subject of boring bars. While inch in the length of the 







the subject is fresh in our minds it may 





not be out of place to describe how a 





cided and it was seen that one bar cou 






iarge bar was made 


[he bar in question was a large special 0 N 


one; as the use to which it was put was 


he utilized to do the work of two or mot 





~ 





as would ordinarily be the case, the cor 





struction and method of holding the cu 






not likely to be of a steady nature, ex 
pense was a matter of considerable ac * 5 aE ters was a question that troubled som 
count. The quality of the work desired lt was decided that the best for the pres 





ent case would he to slot the bar and ho 





was also to be considered; and as this 
the cutters in place with wedges and tap 





was to be of the highest standard, ordin 
pins. 


The bar was first turned and groun 






ary designs of bar would not answer 





























What was needed then was a bar that \ 
would do the highest quality of work for | nd fitted with a large Morse shank whi 
the least outlay was the size of that in the spindle of 
[The work was a dozen large castings 1 NN boring, milling and drilling machin 
having four large holes and two axes. - which the boring was to be done. Sin 
which were to line accurately; each hol the feeding of the cutters had to be dor 
was to line with its mate [wo of these in both directions on account of the tape 
holes (on one axis) were taper, with the <— ; holes facing as they did, a cotter pin ha 
taper of one running in the opposite di } to be used to hold the bar in the spindl 
, rection to that of the other Fig. 1 shows the bar set up with boring 
After due consideration it was decided FIGS. 3, 4 AND 5. THE COUNTERBORE, THE cutter, taper reamer and facing tool It 





MILL AND THE SLOTTING TOOL cutter is first placed in the slot and seat 





that the boring cutter should be made of 


flat steel. Results have shown that this in place by means of the wedge, which 





driven firmly home. In order to preve 
accident should the wedge loosen up, tl 





ry fine finish in the hole 





decision was warranted reamer left a ve 
When it came to the matter of reamers and a hole that was perfect in other im 






taper pin was used to hold the cutt 






it was decided to use flat reamers, as that portant respects 
firmly in place, and was reamed into th 









style would permit the use of the bar [he cutters for finishing the taper holes, 

for both boring and reaming The size shown at C and D, Fig. 7, are of interest hole while the cutter and wedge wer 

of the bar was determined by the diam [he roughing cutter was a stepped affair position. It will be noticed that the bor 
ing cutter and facing tool are backed 





eter of the smaller taper hole, as the In stepping this cutter it was not turned 





straight holes were much larger. The bar taper first and nicked afterward, but was 





was then made 3 inches diameter, It was turned so as to have a number of steps : 





also decided to use the bar as a facing bar. all parallel with the axis of the bar 





[The horing cutter, shown in Fig. 6 at [hese steps were then backed off and re 








A, for the straight holes, which were 6 lieved back of the cutting edge These 
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FIG, 2 PLAN OF MILLING MACHINE WITH 











FACING BAR IN PLACE 





AND 





BORING, REA MIN(¢ 





RIGGED FOR 
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inches in diameter, were made of high cutters then cut with an action similar to with blocking, which is necessary owing 
speed steel about 2 inches wide and ™% _ that of the boring cutter, producing a hole’ to the difference in length of the thre: 
inch thick These cutters were made to with a number of corcentric rings with different blades. 

bore the hole about 1/32 inch undersize, out the least perceptivle chatter and with The job of getting the slots in the bar 
leaving that amount of stock to be cleaned very little power or strain on the har was a problem that puzzled us for som 
out by the reamer shown at B, Fig. 6. Compared with the action of the ordin time. Just how to go about the job i 


order to get them as near central with the 





The reamer, which was also of 4%-inch ary taper reamer with its screeching, chat 
flat stock, was an inch longer than the tering cut, it was a perfect success and 
cutter. As the casting had a slot sawed the experience opened the eyes of those 
through at each side, it was deemed best interested. The hole thus roughed out, 





har as possible without too much work 






was what caused the most trouble. Had it 







heen possible to obtain a machine that was 
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perfect alinement, the job could have 
en done on centers working out the slot 
m both sides. But on ordinary ma 
ine tools, even had it been possible to 
d a machine that would handle a job as 
ng as this bar, the alinement is none too 
od, especially after a few years of use 
On our tool-room floor is a boring, drill 
¢ and milling machine that is used for 
ring jigs. It was decided that the job 
ild be handled on that machine in a 
inner that would give what was wanted 
the way of results and be about as 
eap a way as any 
lwo V-blocks were 
table, and the bar was fastened on thx 
blocks at right angles with the Spindle, as 
shown in Fig. 2. The squareness of the 


clamped to the 


with the spindle was tested with a 
swinging trammel inserted in the tape 
hole in the spindle 

\ small drill was then placed in a suit 

le chuck in the spindle and a series of 
small holes was drilled through the center 
of the bar from side to side the full length 
e slot was to be This drilling was 
carefully done and the drill accurately 
ground so that the hole would be straight 
and true to size The drill was fed 
through by hand and not forced, as any 
such tactics would be apt to cause trouble, 
so that “less haste more speed” was ow 
motto throughout the job 

\fter the 
drilled, it is obvious that but one slot 


holes for one slot wer 
could be done at a time—a_ counterbor« 
similar to Fig. 3 was substituted for the 
drill and the holes enlarged. Since th« 
holes were drilled very close together it 

plain that the counter would remove 
the major portion of the material, leaving 
only a slight amount to be removed after 
ward. The fit of the counterbore fitted the 
hole so that it was guided and could not 
run off 
was slightly under the finished size of th 


The diameter of the counterbor: 


slot 











— 


ri a. 4 R FOR ROUGHING 


Having thus removed the great bulk of 
e stock, the process of finishing the slot 
p to the required thickness was carried 
Two milling cutters like Fig. 4 were 
ade, one being of such a diameter that 
would mill the slot out to the required 
vidth at one pass, and the other slightly 
ider the finish size to straighten out the 
tt, for the slot as the counterbore left it 
series of enlarged holes n 


Ss merely 
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the bar lhe milling cutter was sup 


ported on the outer end by the tail stand, 
and the table was fed by hand. In this 
manner the sides of the slot were finished; 
but the ends were left rounding, whereas 
to afford a good seat for both cutter blades 


and wedges, it was necessary that they b 


square and at right angles to the axis of 


the bar 
To square up the ends, 


like Fig. 5 was made and placed in the 





a slotting tool 





stand lhe bar was rotated in the V's 
so that the slot stood in the vertical p 


sition, the cutter being set to the slot an 


the extension milled 


spent on the job of slotting 


was three days, which included the mak 


The time 


ing of the tools described—not very bad 
time 

Che cutters were then planed to thick 
ness, or rather planed and then ground 


on the surface grinder, to fit the slot. Th 








chuck; by means of the movement of the recess was also made in the end, and the 
iz 4 
© c D 
uel 
ase 
Let} _] . 
—_——. a, 
FIG. 7. ROUGHING AND FINISHING CUTTERS FOR TAPER HOLES 
wedges were m each case fitted When 
this was done, the taper pin was fitted for 
\ cach cutter 

Lhe cutters and ocks were marked to 
| identify the position they were to have, as 

no attempt was made at interchangeability 

| | with regard to the slots or cutters 

[he cutters and reamers had to lb 

| turned while in place in the har; as we 

= had no lathe available for such a long 
piece of work, two lathes had to be rigged 

up in the usual way to take care of the 

job [he makeshift is that familiar on 

L of turning the tailstock around on one 

Li lathe and lining it up with the head cen 





bi S. THE FACING CUTTER 








| a . g 
B@e = 
od 
~ B 
— = 
AND FINISHING STRAIGHT HOLES 
spindle parallel with its axis the round 
ends were worked out to the desired 
shap 
By this means the slot itself was fin 
ished [he extension of the slot at the 


end to form the centering seat for the cut 
ter was next to be milled. This was ac 
complished with a plain milling cutter on 


} 


n arbor in the boring-machine spindle 


and supported bv the bushing in the tail 








ter of the other lathe In this manner th 


cutters and reamers were all turned truc 
ind sufficiently ver size to allow for 
grinding after being hardened. In turning 


the taper reamers a power! feed rig w 


ictuating the compound rest 


made for 


This rig consisted of the speed lathe 


which was set at the angle of the taper 
with the center f the bar \ wooden 
roll was plac d on the centers and dogged 
to the live spindl from which power 
was transmitted to the compound-rest 


screw by means of a belt, a flanged pulley 
having been substituted for the ball handl 
on the screw 

After all the cutters were thus turned 


they were backed off by milling the edge 


back at an angle and leaving a land of 
ibout 3/32 inch wide for a cutting edg 
which was t he ero nad itter larder Ing 
Che original bar. in which it has been 
explained that all the cutters were turned, 


was too long to place in the milling ma 


chine or the grinder, so that some other 
means had t ised to hold the cut 
ters during the milling and nding opet 
ations. 

A short pie f stock that would finish 
to the size of the bar was obtained and 


turned [his piece was then slotted off 
1 below the center 


from one side an 
equal t mnie half the thickne ss of the slot 
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s0 that when the cutters were clamped to 
this surface they would be central with 
the axis, as would be the case when in 
place in the boring bar. The cutters were 
clamped to this -short bar and centered 
with the indicator so that the turned edges 
would true with the axis. By 
this means it was possible both to mill 
the edge and grind the cutters, so that 
when placed in the slotted bar they would 
run true with its axis. It will be obvious 
that much depended on this small bar, 
and great pains was taken to have it true 
and accurate in all respects. 

Some apprehension was felt as to the 
success of the hardening, but everything 
came through without the least difficulty, 
due to the skilful handling of those con- 
nected with the work. 

The results obtained by the use of the 
bar were of a degree of accuracy that was 
well above anyone’s expectations, and the 
experience gained will be of everlasting 
benefit to all. It is hoped that those who 
read this may benefit as we have from the 
obstacles overcome in the course of the 
work, 


revolve 





Size of Stock for Bolts Having 
Rolled Threads 


By F. WEBSTER 


In the thread-rolling process the metal 
is forced outward by the pressure of the 
dies and forms the point of the thread. 
It is not a cutting process, but is a cold- 
forging process. The outside diameter 
D of the finished thread is larger than 
the diameter d, of the stock from which 
it is rolled, as shown in Fig. 1. It is 
necessary, therefore, to select stock that 
will make the thread of the required 
diameter in each case. The derivation of 
the formula to use for this purpose is 
given below. This formula, however, is 
based on theoretical considerations, and 
it is necessary to allow for the distortion 
of the metal and to make corrections in 
each case as determined by experiment. 

In Fig. 1 is shown a United States 
thread that rolled on 
the rod, with the finished diameter D of 
the thread and the required diameter d; 
of the make it. The thread is 
shown in Fig. 2, drawn to a larger scale, 
with the different measurements in terms 
The width of the 
point and root is 4% p, and the hight is 
0.65 p. The hight of each of the equal 
areas A and B equals 0.325 p. The pitch 
line is drawn through the middle of the 


standard has been 


rod to 


of the pitch indicated. 


hight of the thread, making the area of 
A at the root equal the area of B at the 
point. The pitch diameter is shown at d, 
and the diameter of the stock necessary 
to select in order to make the thread of 
diameter D is shown at dad; The area of 
aa(ietir 
2 
as stated above, B has the same area. 


0.325 Pp = 0.1015 p’, and, 
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The volume of A, that is, the amount 
of metal in one turn of the ring, is equal 
to the area of A multiplied by the length 
of the circle passing through the center 
The distance of the 
center of gravity of A measured from 
the outer edge toward the axis of the bolt 
is 0.13 p, which is found by applying the 
regular rule for getting the center of 
gravity of any trapezoid. The radius of 


of gravity of A. 


= d 
the center of gravity of A =| ; —0.13A) ; 


and the volume of one turn of the ring 


d 


-— oO. 22 
: 0.13 p) 


The radius of the center of 


having an area of A = 
< 0.1015 p*. 


gravity of B= (< + 0.13 p), and the 


d 
volume of ring B= (< + 0.13 p) 27 


xX o.1015 p’. 
As B was assumed of the same area 
as A, and as its center of gravity radius 


DE aac TS 


Pitch Dia. 


Outside Dia. 


FIG. 2 
DIAGRAM FOR COMPUTING SIZE OF STOCK FOR 
BOLTS WITH ROLLED THREADS 


A, the volume of 
its ring must be greater. In other words, 
the material forced from A in the rolling 
process will not fill the volume required 
by B. Hence, some diameter d, larger 
than d must be used for the stock. To 
find this diameter d;, proceed as follows: 
(B— A) =0.26p X 2*® X 0.1015 p? = the 
deficit of stock to be 
new volume of A. 


is longer than that of 


furnished by the 
The volume of stock 
for a length p of the screw, and with a 


CP Tes 


this add the volume of B— 4, to get the 
total volume required for the work, and 
then compute its diameter 4d. 
px d? 


: x d? 
pitch diameter d equals - 


Thus, 
+ 0.26 p X 2 ® X 0.1015 p2 = the 
volume of stock having a diameter di. 


72 


rr me 
The equals - 


+ 0.26 X 2 #X 0.1015 p~*, from which da; = 


area of this volume 





\ o-21124 p? + d*. The pitch diameter 
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d of the thread equals the outside diamet« 
D—o065p. The more exact measuri 
ment, however, is D—o.645p. Substi 
tuting this value in the value of di, gives 





a, =~ D*— 1.3 Dp + 0.63 p? 


The use of the formula will be show 
by calculating the size of stock for 
thread of 1/13-inch pitch and %-inc 
diameter. 


Solution : 


dy =v 0.25 — (1.3 X 0.5 X os) + 1's 


= \ 0.1963 = 0.44 inch, 


The difference in diameter is, there- 
fore, 0.06 inch. The hight of a United 
States standard thread of 1/13-inch pitch 
is approximately 0.05 inch, so that the 
short rule that is sometimes used is to 
select stock having a diameter equal to 
that of the finished thread less the hight 
of the thread. If closer work than that 
given by the rule is required, use the 
formula and compute the diameter to 
three or four decimal places. The dimen- 
sions of threads can be found im hand- 
books or catalogs. 





A New Solder for Aluminum 


Letters patent covering a new solder 
have been issued to Carleton Ellis, of 
Boston, Mass., under date of August 13, 
1907. 

It is claimed that this solder is 
and durable, has a low fusing point and 
unites easily with the aluminum. It con- 
sists of an alloy of tin, zinc, aluminum 
and manganese, tin being the constituent 
used in greatest relative amount; the man- 
ganese is added only in relatively small 
quantity. The latter ingredient is used 
to improve the texture of the alloy and to 
increase the durability of the soldered 
joint. Chromium may be added if de- 
sired. Suitable proportions for a satis- 
factory solder are tin, 30 parts; zinc, 
parts; aluminum, % part; manganese, 
1/10 part, or using chromium with man- 
ganese, tin, 30 parts; zinc, 8 parts; alumi- 
num, I part; manganese q. s.; chromium, 
1/16 part. The solder may be prepared 
by fusing together the above described 
elements. If desired the manganese or 
chromium may be added in the form of 
their respective aluminum alloys. To se- 
cure the best results the fusion should 
be made in a crucible, as 


strong 


/ 


free 
ess of air to the fused alloy appears 


closed 
acc 
to injure the working qualities of the 
resulting solder. 





Automobilists _in England are not 
pleased by the present price of “petrol,” 
30 cents a gallon in London, and up to 
36 cents in the country. A competitive 


fuel is evidently needed there. 





um 
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WE 


Calculations Respecting Epicyclic 
Wheel Trains 


Considerable attention has of late been 
given in your columns to the calculations 
of epicyclic wheel trains. Many of your 
readers will remember the articles by F. 
J Bostock and W. Owen on this mterest- 
ing subject. Now the former of these 
writers admits his scheme of solution to 
be somewhat complicated. He has to 
work his last example by five stages. The 
methods, or rather formulas, given by 
W. Owen certainly admit of a simple solu- 
tion of epicyclic wheel problems. Doubt- 
less many of your readers will be inter- 
ested in the following method of solution, 
by Professor Dunkerley; by it a simple 
epicyclic wheel train, or a complex com- 
pound epicyclic wheel train, presents little 
or no difficulties, if the simple application 
here given is followed out. Referring 
to Figs. 1 and 2, let the wheel A have 40 
teeth and let the wheel B have 20 teeth. 
Fig. 1 represents an ordinary train. The 
arm XY is fixed. Let wheel A make one 
revolution in a clockwise direction; then 
the wheel B will make two revolutions in 
a counter-clockwise direction relative to 
the arm which is fixed. 

Fig. 2 is an epicyclic wheel train. The 
wheel A is fixed; the arm XY is free to 
rotate and makes one revolution in say a 
counter-clockwise Then the 
wheel B will make two revolutions in a 
counter-clockwise direction relative to the 
arm. But the arm has made one revolu- 


direction. 


N 


An Epicylic Train Cor 
Gears, One Arm carrying Two Planetary Gears, 


od Two Internal Gea ne of which is Fixed 


FIG. 3. 


tion; therefore the wheel B has made two 
volutions relative to the arm plus one 
volution to the fixed wheel A. Thus 
1en the motion of one wheel is required 
lative to the second, we may first con- 
ler the motion relative to the arm, then 
ove the first wheel back (that is, to 


PAY 


FOR 


rest) by impressing upon everything the 
same motion. The relative motion will 
still remain the same in both Fig. 1 and 
Fig. 2. We must be careful to note that if 
wheels rotate in opposite directions the 
rotations must be of opposite signs. The 
foregoing will be clearly understood in the 
tabulated form, thus: 


Wheel A. Wheel B. Arm 


Revolution Revolutions Revolution 


Arm fixed ...... 1 2 0 
Wheel A fixed .. v0 -3 


Arm is Fixed 


20 T. 
Arm is Loose 

~N"_ A is Fixed 
A=40 T. A=40 T. 
FIG. I FIG. 


TWO PROBLEMS IN EPICYCLIC GEARING 


USEFUL 


IDEAS 


teeth and g1 teeth respectively. Both are 
drivers. One arm carries two planetary 
gears, and there are two internal gears; 
one with 120 teeth and fixed, the other 
with 121 teeth and driven. See Fig. 3. 

Tabulating in the two stages as before, 
we get: 

Wheel 


of 
90 Teetl 


Arm fixed l 
Wheel of 120 
teeth fixed 14 


Therefore the ratio of reduction= 
90-Toothed Wheel revolutions 
121-Toothed Wheel revolutions 


97 
I + 120 
ae 
126 raf 


= 121. 


That is, while the wheel of go teeth 
makes one revolution, the wheel of 121 
teeth makes y}y revolution in the same 
direction. 


=) 





FIG. 4. THE ROSS GEAR 


ANOTHER PROBLEM IN EPICYCLIC GEARING 


That is, when the wheel A is fixed and 
the arm makes one revolution in a coun- 
ter-clockwise direction, the wheel B makes 
three revolutions in the same direction. 

Now let us take the last case given by 
Mr. Bostock in Vol. 30, Part 1, page 602. 
Two central gears are shown with 90 


Che Ross Gear is another case of epi- 
cyclic gearing which we might consider 
with profit 
The in- 
ternal wheel C is driven. The pinion B D 


The internal wheel A is fixed 


rides loosely on the eccentric shaft, or 
what we will call the arm. The eccentric 
shaft is the driver. Tabulating as before, 


we get: 


Arm fixed 


Wheel A fixed 


Ratio of reduction in the 


BC AD 
same direction as the arm or eccentric 
shaft. 


or eccentric haft the wheel C 


lution of the arm 
makes 


Or for one 


D 


)-AY 
—— 
—- 


= 


revolutions in the same direction. 
S. MILs. 
M——, England. 








Some Failures and Successes in 


Bending Dies 





The accompanying engravings show 


how the best results were obtained on a 


and 2 
represent the articles to be both 
blank and finished form. Both were made 
from cold-rolled stock Che tools for 
bending the part of Fig. 1 were first made 
Fig. 3 This method, 


couple of bending jobs Figs. 1 


bent, in 


as shown in how 


cver, had to be discarded, as the work pro 
duced was not uniform. It will be seen 
by referring to the drawing of the article 
bent in two different direc 
blank at the dotted 
drawn near the corners. The end of the 


blat k which is pierced by the large hole 


that it must be 


tions across the line 


must be bent upward and the sides of the 


other part bent downward, as shown in 


Fig. 1 
Referring to Fig. 3, it 
the part of the punch to strike the blank 


will be seen that 


first 1s exactly opposite the corners of the 
blank. In operation this tended to slide 
the blank the 
blanks to 
termed the neck It will also be 

the back end of the blank rests on 


backward, thus causing 


across what might be 


bend 
seen that 


a round 


corner Chis allowed the blank to slide 
sideways and, in conjunction with the 
backward slip, gave the piece a mis 
shapen, twisted appearance \ spring 


plunger was fitted to the die with little or 


no benefit to the result 
< aie ey —_—_—_ 
Fit l BLANK AND THE FINISHE! PIECH 
’ iene Pi 
° 


/ 








Fit 2 BLANK \ND FINISHED PIECE FOR A 


CYCLI \MP BRACKI 


The dies were then discarded and new 
ones constructed as shown in Fig. 4. This 
proved to be very successful; the work 
was correctly formed and was uniform 


In operation the blank was placed in the 
sides in contact with 


The 
thought at 


die with one of its 
was then 
that a 


the plate on the side blow 
struck. It 


spring would have to be 


was first 


provided at the 
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front, to hold the blank against the plate, 
but this was found to be unnecessary. The 
same principle was afterward successfully 
applied to several other jobs 

Fig. 2 represents a cycle-lamp bracket 
his, it will be seen, must be bent across 
rect 


two 


the blank midway between the 





























rit { THE SUCCESSFUL BENDING TOOLS FOR 
HE PIECE SHOWN BY FIG. I 


ngular piercings Son blanks, not 
pierced, wefe supplied to the diemaker 
from which to make his dies while the 
toolmaker finished his piercing tools. The 
sample blanks, when bent, were all that 


could be desired Che dies had been made 


as shown in Fig. 5, but without the 


howe ver, the blanks had 


plunger. When, 
been pierced and came to be bent, the re 
blanks 


other side 


were not satisfactory Phe 


sults 


would bend at either one or the 


of the bar, as shown by the dotted lines in 
Fig. 2 
The spring plunger was then fitted as 


shown in Fig. 5, which is a side elevation 
of the tools in the closed position with 
the work. This mended matters consider 
ably, as the work was correctly bent and 
It was found, 


the 


the results were uniform 


however, that the sharp corners of 
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plungers marked the work This wou! 
not do, as the work was polished for plat 
ing before being bent. Reference to Fig 
6 will show that a great deal of the actu: 
bending is done on the sharp corners 
was finally decided to anneal the die ar 
plane it off as shown by the dotted lin 
Fig. 5. This was done and the plunge 
driven in tight 
ground off. This was 
quite the thing. The 
marked nor marred in any way, and thé 


with its corne: 
then found to b 


wi rk 


was 
was nt 


results were uniform. 

In operation, the work was placed in 
the front part of the die, which was pr: 
vided with gages, as shown in plan, Fig. 7 
It was then struck and moved over to th 
other half of the die and another blank 
placed in the gage, so that after the first 
blow a blank was both bent and planished 
at every blow 

WILFRED GEORGE 





Repairing Micrometers 





My advice to young fellows attempting 
to repair(?) micrometers is to stop an 


consider that when any micrometer ha 


seen usage enough to cause the contact 


faces to become “badly worn,” it has als: 
lost its truth m the thread and is fit onl: 














for the junk heap, unless it is used o1 
—_ "7 
\ 
4 
— 4 
- 
3 THE UNSUCCESSFUL BENDING DIE 
FOR THE PIECE SHOWN BY FIG. 1 


very rough work and the worn contact 


faces are good en ugh 


True, the nut can be adjusted to fit 


nicely on the high spot of the screw, but 


that does not remove the backlash in the 


worn part; consequently the micrometet 
its truth and no amount of time 


has lost 
spent on the faces will make the tool 
the length of 


measure accurately entire 








lank 
first 


shed 


1 
Tis 
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travel of the spindle. The method as set 
forth by Mr. Pierce is much quicker than 
Mr. Norton’s method, but it lacks the first 
itom of accuracy. In the first place, a 
toolmaker worthy the name would never 
hink of buying an old worn-out “pair of 
likes,” 
wortant and most cared for tool im his kit 
\t the first sign of wear it is replaced by 


as the micrometer is the most im 


new one. 

lo show how utterly impossible it is to 
repair” micrometers in the manner de 
| call 


operation. Mr. 


scribed by Mr. Pierce, on page 492, 
ttention to the first 
Pierce’s friend opened the “mikes” a trifle 
than 3/160 locked the 
with the clamping device 


more inch and 


spindl This 
caused the spindle to cock up, placing the 
face of the spindle on an angle with the 
invil. He then lined the mike 
feeler as 


with a 


accurately as possible to run 
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ing the ratchet to slip, if the ratchet is de 


pended upon for fine measurements 


loolmakers, as a rule, prefer to depend 
rather upon their practised sense of touch 
than on the varying ratchet due to—but 
mind to travel 


1 am allowing my awa) 


from truing up a '%-inch face with a 
feeler, lining up the mike so that it is true 
with the face of the wheel, attempting to 


a badly 


with a 


obtain parallel jaws by cocking 
worn spindle all over the lot 
clamping nut and setting the face of the 
spindle at right angles to within 0.0001 
inch by means of sparks from an emery 
wheel, which vary with the grade and 
speed 

Summing up the whole job, my advice 
to the young fellows is to “cut it out.” 
Possibly these repaired mikes were to be 
used for measuring castings; if so, I have 


nothing to say as regards the method, but 














parallel with the face of wheel. To pro- would warn the user to be careful, as the 
a ee yee ———— we 
a ~ 
FIG. 5 
} —_J 
KS i 








FIG. 6 


BENDING DIES FOR THE 


ice true work the work should be lined 

travel parallel with the travel of the 
ed. Never mind that, the point I want 
» bring out is that I know that it is mm 
ossible to line up a 44-inch face with a 
eler as accurately as possible. Grant 
g that the mikes 


itely accurate and _ the 


were lined up abso 


faces ground, 
on loosening the clamping nut the 


inde 


ich places the face of th 


returns to its natural position, 


spindle on an 


gl This is a nice condition under 


hich to make a limit gage having 0.0001 


ch limit. The wheel will also leav 


lges no matter how carefully we work 
e all know this, else we would not be 
liged to lap our gages, but could us¢ 
is special brand of ridgeless wheel 
anting that there are ridges in the faces 
the anvil and the spindle, and consid 
ing that the spindle has a rotary motion, 
ridges catch 


can almost imagine thes« 


g im similar ridges in the work. caus 


a 





J | | oS) 


FIG, 





CYCLE LAMP BRACKET 


inolder may change his sand and sand 


often varies 0.0001 inch 


FRANK E. SHAITLOR 


Being somewhat interested in micron 
eters, their manufacture and repairs, | 

ive read the various ngenious s§ hemes 
for making them as good as new, as put 
forth by Mr. Uber, page 206, Mr. Pearce, 
page 492, and Mr. Cameron, page 493 
My candid advice to any toolmaker, no 


matter how clever, who has simila 
job to do is, let the manufacturer do it 
rr you. They will fix your “mike” so it 
will be accurate and dependable if it ts 
not actually reduced to scrap, and 
an't compete with them in price. 
Does it need a new screw (heir ex 
pert repair man can tell about the time 
he gets hold of it; and if it does, he has 


stock of them ready cut (on a special 


inachine), the spindle ground and lapped 


and the end also lapped absolutely at rig 


angles with the axis; not pretty near, but 
goes back 
pretty quick when tested, to be done over 
If the 


anew one 


right there f it is not, it 


bushing 1s out it comes and 


takes 


oOose, 


ts pla e; no paper here 


Che anvil is worn; it gets swapped for a 
new one, cheaper than fixing the old on 

Then when the parts are once more 
assembled, they are put to the same tests 


as new work; any “mike” not actually 


worn out can thus be given a new leas« 
of life and usefulness at a nominal cost 
W. H. Drury 
ani — 


Visiting Your Own Shop 


W hik 


thei 


most large firms in this country 


have visiting and social society, | 


don't suppose any of the members would 


like to propose a visit around their own 
works. But 


ck sely, the 


when the idea is considered 


present order of commercial 


ism admits very little knowledge of one’s 


own firm, and a turret hand, or even 


toolman, has not the liberty to travel 


around on his own free will and so may 


not know any more than his own depart 


ment, or not even that 
Other firms and societies desire to visit 
your workshop, and some go to some con 


siderable trouble and expense to give you 


a visit They go away with glowing a 
counts of what they have seen, and both 
you and they are benetited The idea 


worked so well at our shop that there had 
apart tor it Che 
atter 


to be thre days set 


general idea was that a Saturday 


noon was not being mis-spent in viewing 


your own shop and bemg shown the vat 


ious classes of work by the men in 
charg: Che suggestion will no doubt 
be received with smiles, if not worse, but 


ill will be satished by the mrormation 


received during the imspection 


| ngland } CsREGORY 


Cooperation and Harmony 


peration as an Element in Factory 


Organization,” at page 417, interested m 


It is an unfortunate fact that quite a num 


her of men occupying responsible positions 
ire unfit » fill them, both mechanically 
ind as to organizing to get results | his 
is particularly true when a manager t 
foreman iflicted with a swelled head 
and thinks he is the great “I am 
be a good emplover, manager or toreman 
s n ne ( ling im ttselt 
adbsmany ! 1 gifted this way 
Hlarn \ ind e 1 wi w m 
should \ rrevail in any well reat 
lated = con lhe worst afflictions 
among employers inagers and foremen, 
and = particularly mployees, are petty 
jealousies, with a mixture of ingratitude, 
which should be controlled and curbed 


With such afflictions, success is impossible 


Employer and employees should work 


hand in hand without any antagonism 


It is exceedingly unfortunate that an 
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appreciation 
treatment 


employer cannot show of 
good services by kind and 
proper compensation, to encourage worthy 
employees, without breeding discontent 
among the poorer workmen. 

HERMAN FLETCHER. 





A Key-cutting Attachment for a 
Foot Lathe 





Sixty-two years ago, in England, three 
boys were playing with gunpowder. One 
of them, a boy of 9, lost both hands half- 
way up to the elbows. Like his father 
he was mechanically inclined, and al- 
though thus handicapped has since made a 
living as a gun and locksmith and general 
This 


His name 


repairer and raised a large family. 
cold gentleman is now 71. 
Henry Code, and his shop is in Evanston, 
Wyoming. 

Mr. Code designed the key-cutting at- 
tachment for his lathe and, without hands, 
built it. The table A, to which the keys 
and key blanks are clamped by the clamps 
D, to 
pushed toward the cutter G and guide 
blank F. The lower part of this slide B 
is secured to the tool slide of the lathe 
by means of two studs J, a bar H and two 
pilot nuts J. A spring E brings the slide 


is 


has a slide which permits it be 


A gib, not shown, 


A back to position. 
can be tightened so that the slide A will 
not move. 
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and the blank opposite G. The carriage 
is moved along till the depression X is 
opposite F. The slide A is then pushed 
forward, the saw G cutting a similar de- 
pression in the blank. The next depres- 
sion is then cut, the guide disk F locat- 
ing and gaging the depth of each de- 
pression, and so on till the key is finished. 

For yale keys an eméry wheel is used, 
turned to the proper angle with a corres- 
ponding disk as a guide. The longitudinal 





October 31, 1907. 





Boring Holes in Jigs and Similar 
Work without Laying Them 
Out 


In jig work as well as in all up-to-date 
tool work we want accuracy, so that wh 
we speak of one inch we mean an inch a 
not one or two-thousandths under or ov: 
In boring out holes in a jig or in exper 
mental or other close work we can locate 








feed is thrown in and the cross slide al! holes to be bored on the miller ot b 
BE 5 
Cc 
| 
12 | 
% 
an 
and N } 
) 
I A 
\ 
~- 1.659 -><— 1.870 ->~ 2.395 
A JIG JOB ON THE MILLER 















4 KEY CUTTING ATTACHMENT 


The operation of the device is as fol- 
lows: A saw G is mounted in the live 
spindle. A blank disk F, the same size 
and thickness as the saw, is put in the 


tail spindle. The key is put opposite F 





pressed up to the work. This device was 
designed by Mr. Code for his own use; 
of course for a man having hands, the de- 
vice could be modified. 


Wir BEckK. 








ing mill by the aid of the hight gage ex- 
clusively. 





Let us consider a simple case as shown 
in the sketch. Let A represent the platen 
and B the spindle of a miller. C is the 
jig fastened on the platen and lined up 
correctly with the spindle. Alongside of 
the jig we also fasten on the platen an 
angle iron D which is lined up with the 
spindle. In the spindle we insert a one 
inch plug which must run true. We are now 
ready to take the first measurement. The 
drawing calls for the first hole to be 1.650 
inches from the side of the jig. As the 
angle iron is close to the jig we take our 
measurements from here instead. The 
plug in the spindle is 1 inch; one-half of 
it, 0.500 inch, we must deduct from our 
measurement; 1.659 inches — 0.500 inch 
= 1.159 inches, to which size we set the 
hight gage. We then move the platen un- 
til we just slide the hight gage between 
the angle iron and the plug in the spindle. 
Having secured this measurement we lock 
the platen in the usual way. Next we need 
the hight of the hole, which is 2.055 inches: 
we deduct 0.500 inch for one-half of the 
plug and set the hight gage to 1.550 inches 
and move the knee of the miller until we 
can just pass the hight gage between the 
platen and the plug, When this is done 
the center of the spindle is directly oppo- 
site the intended hole, which we now pro- 
ceed to bore in the usual way. Having 
finished the first hole we find the position 





ye ex- 


shown 
platen 
is the 
ed up 
ide of 
en an 
th the 
1 one 
re now 

The 
> 1.659 
As the 
ce our 

The 
ialf of 
m our 
0 inch 
et the 
en un 
tween 
pindle. 
re lock 
e need 
nches ; 
of the 
inches 
itil we 
en the 
; done 
oppo- 
w pro- 
Taving 
osition 
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for second one in a similar way. We un- 
ck the platen and disregard our former 
1easurements altogether. The second 
hole calls for 1.659 inches + 1.870 inches = 
3.529 inches—o.500 inch for half of the 
plug; hence we have 3.029 inches, to which 
we set the hight gage. We move the platen 
ntil the hight gage just passes between 
the angle iron and the plug and this is our 
distance for the second hole. The platen 
is now locked again. The hight of the 
second hole is 3.875 inches — 0.500 inch 
for the plug allowance, which gives 3.375 
inches, to which we set the hight gage and 
then move the knee of the miller until the 
gage passes between the platen and the 
plug in the spindle. We have now set 
orrectly for the second hole to be bored. 
The third hole is positioned in the same 
fashion. The measurements are 1.659 inches 
1.870 inches + 2.395 inches = 5.924 
nches — 0.500 inch for the plug, so we set 
the hight gage to 5.424 inches and it must 
just pass between the angle iron and the 
lug in the spindle to bring the jig in line 
wr the third hole. 
2.000 inches — 0.500 inch for the plug; 
the gage is set 1.500 inches and must pass 
between the platen and the plug. 
center of the spindle is now opposite our 


c 
’ 
7 
i 


For the hight we have 


third hole. 

In this manner the work is set for all 
the holes direct from the drawing and we 
would not think of using the old-time but- 
ton method for this class of 
work on the miller or boring machine 

In cases where the distance is greater 
than the reach of the hight gage will 
cover, we take the measurement from any 
ecnvenient hole bored, by inserting a plug 
and then measuring from the plug in the 
jig to the plug in the spindle, making due 
deduction for one-half of both plugs. Or 
we can lay parallels along the angle iron, 
etc. Circumstances will show the way to 
take the correct measurement readily as 


handling 


E A 


4 


| 
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surface for a starting point to measure 
from. The plug in the spindle can also 
be of any size so long as we deduct one- 
half of it from our measurements. 

Frep. H. SANDER. 





A Screw Holder for the Turret 
Lathe 


The device is used in the turret of the 


automatic screw machine for holding 
screws while they are being cut from the 
bar, retaining them while the head is slot- 
ted, and automatically ejecting them, pos- 
itively, at a given position of the turret 
The fixture which it replaced was limited 
in its range, for it discharged only short 
screws. The tool shown in the sketch is lim 
ited in its range only by its original length 
and the discharge is positive. Another 


Outsid . 


le 


(7) 
ae 


rt / A i 
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ROUGH SHOP 


objection with the former fixture was that 
it dropped the screws among the chips 
and oil below the turret, making their re 
moval inconvenient 

The body A is drilled, tapped and slot 
ted as shown and the smaller end turned 
to fit the hole in the turret 
B is notched and held in place by the 


The plunger 


pawl C, which is pivoted in the slot in the 
In the central hole, behind plunger 
B, is placed a spring, the tension of which 


h< dy. 


is varied at will by the screw in the rear 


. KM AT TAN a STN hi 
ee eB aoe WY VA 
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HOLDER FOR 


long as one is handy with the hight gage. 
If you get used to this hight gage you will 
want no other measuring instrument for 
laying out work properly. Our _ hight 
gages are in as much demand as our com- 
mon twist drills, and we cannot get along 
without them. The setting of a jig for 
boring, however, is one thing and the bor- 
ing another, and needs as much care, if 
not more, to secure accuracy. 

The placing of the angle iron alongside 
of the jigis merely to facilitate measure 
ment and any other flat surface which 
overlaps the width of the jig will do just 
as well. The idea is to have a permanent 


(LF 


THE TURRET LATHE 
Che pin E acts as a key for the plunger B 
and prevents it from turning, thus keep- 
ing the pawl in line with the notches. 
This pin also acts as a stop to prevent the 
pin from going too far The 
bushing D fits the counterbore, as shown, 
and is drilled slightly 
diameter of the screw it is 
hold. This hole is beveled at its inner 
end, thus allowing easy entrance of the 
rod. 

In operation the tool in the turret ad 
vances toward the screw 
to be cut from the bar, and the threaded 
end enters bushing D, pushing the plunger 


forward 


larger than the 


intended to 


which is ready 


GAGES DESIGNED 
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B back until the head of the screw nearly 
abuts the bushing when the turret stops. 
Thus the spring is compressed and the 
plunger is held in place by the pawl. 
When the screw is cut from the bar and 
has been slotted, the tool passes a project- 
ing cam, which comes in contact with the 
pawl spring 
forcibly ejects the screw into a hopper 
(an old tin spout was used in this case), 
which delivers the work to a pan on the 
floor. When the pan is full, another one 
replaces it and it is set aside to allow the 
oil to drain till the con- 
venient shape to be transferred to the 
stock room. L. F. BENJAMIN. 


and, on releasing it, the 


screws are in 





Rough Shop Gages 


Perhaps Osborne—if versatile a 


mind anything can be new—will be inter- 


to so 


f if 1 


x1 


FOR CORRECTION I 


ested to know that gages have been de- 
signed particularly adapted to correction 
by that “barbarism” peening. 

Sketches show the way I used to make 
my own rough gages. Peening at B cor- 
rects them when worn. Peening at A will 
negative overshooting of the mark in aim- 
ing at correction 

Two pegs +, Fig. 3, enable the inside 
gage to be made from flat bar stock. 

Francis W. SHAW 


England 





Elevator Protection 


p we have twice within a year 
aped d 
looking 


e elevator was coming. On 
of the ma 


apitating men who 


narrowly es 


persisted in down the elevator 


shaft when th 
ccount of the hight of some 
chinery we have to move on our elevators 
firedoors which slide verti- 


not ust 


we Cal 


cally, and as they are in constant use it 


is too much trouble to keep opening and 
h, 


shutting the horizontally moving doors, 


On that ac 
which afford protection from falling into 


‘ount we have frame gates 
which come 
The last 


over the 


the shaft and the top of 
about the hight of a man’s chin 
nan who was looked 
top of the gate to see if the elevator was 


injured 


below and the descending elevator struck 
the back of his head The 
stopped quickly enough so that all he got 
was two months in the hospital. To guard 
against future accidents the company had 


operator 








030 
signs printed which read in letters 4 
nches high 
DO NOT LEAN 
ON 
THIS GATE 
In addition to the above a quantity of 


14-inch angle iron was procured and cut 


1p in pieces as long as the various cle 


vators were wide. In one side of thes« 


pieces were drilled and countersunk holes 


for screws. In the other side were drilled 


1-inch holes every 5 inches into which 


3-foot lengths of dog-chain were fastened 
Phe the 
bottom of the elevators front 


pieces were then screwed onto 


as near the 


as possible, and act the same as a low 


bridge signal on the railroad. We have 


not had an accident since 


Joun A 


EARLY 





A Riveting Fixture 


In our work we have a great number 
of pieces that are fastened together by 
riveting, and in the drawing are shown 
the details of a riveting fixture for appli 
cation to either the Prouty or the Shuster 
machine, both of which are, of course, for 
light work. The method we employ for 
this work is applicable to any class of 
work where a number of pieces of irreg 
ular shape have to be handled 

The fixture itself is nearly self explana 
tory, consisting of a cast-iron plate, re 
cessed to conveniently hold a number of 
the parts being riveted together, and a 
cam lever actuating a moving jaw, which 


Cast Iron 


| 
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the jaws the required shape, harden them 
and assemble. The smaller or stationary 
jaw is, of course, fastened to,the base by 
a screw and dowels, which are not shown 


on the drawing. M. R. Critic 





Milling with a Long Radius 


Not long ago we had occasion to make 
a radius of 


a dovetail slide to move on 
about 5% feet, for use in a jig. We had 
no lathe nor boring mill that was any- 


where near large enough to turn it, and 
the accompanying sketch shows the way 
it was done. 

A stout bar F was bolted securely to 


the table of the vertical milling machine. 





A Cutter 
B Piece to be Milled 
/ 








i C Angle Plat« 
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bolted the piece B, in which the cury 
slide was to be milled. 

The cross slide of the milling machi 
shown in the sketch, afforded means 
setting the work up for another cut. 
taking several cuts the work was finis 
and a good job was m 


W. ALTon 


successfully 
of it 





An Emery-wheel Stand 


On page 379 appears an illustration a 
description of an emery-wheel stand, 
which I am very much interested; | 
ihere is one point I cannot quite und 
stand. “The taper bushing is_ mill 
through to allow take up.” Does t 








Radius Bar D 
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=r 
i E arallel Strip 
Lig. _ 


F Bar bolted fast to Table of Milling Machine 
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\ RIVETING 


is returned to place by a spring acting 
against a post driven through the jaw, as 
shown 

The desirable feature of the fixture is 
that the parts comprising it may all be 
made in quantities, all that is necessary to 


fit a fixture for a new piece being to give 


FIXTURE 


On the outer end of this bar was fastened 
a table G which 
hand. On this table was bolted a radius 
bar D, the inner end of which rested on 
a parallel strip /, of the right thickness 
to support it in a level position. An 
angle plate C was bolted to D; to C was 


could be revolved by 





LONG RADIUS 


mean it is split from end to end by th 
slot shown? If so, that seems to me un 
necessary, for if the bushing is parallel 
on the outside, the “take-up nut” 
simply pull the sleeve or bushing on t 
the taper part of the axles, and thus tak 


Besides, if the slot 
] 


will 


up what is necessary. 
were from end to end, it would allow o1 
to escape at the instead of into 
the reservoir. W. GILDERT 


ends 


[The drawing and description are not 
clear on this point. Perhaps J. Brow 


will clear this up.—Eb.] 





Making a Counterbore Quickly 


| have been interested in your articl 
on making counterbores and cannot 1 
frain from sending you an actual expe! 
of happened recent! 
Our counterbores of the old-fas! 
ioned flat-drill pilot style, and were con 
no m 


ence mine which 


were 
played out. There was 
chine out to 
claborate-style counterbore as shown b 


pletely 
of use on which make an 
your. contributors, and as the work had t 
be done in a hurry it was up to me to g 
it out on time 
The work to be 
¥2-inch cylinder head screws, with head 
13/16 inch in diameter and % inch dee} 
usu: 


counterbored was f 


The ™%-inch holes were drilled as 
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inch deep Che spindles revolve and are 


nd the counterbore drilled % 
1 the work by means of yoke and lever 


vith a 13/16 drill. I then ground an old 
3/16-inch drill square on the end, with 


») 
for keyseating work, 


nections with cams rums inside 
learance as usual he bed, the c h; extending 

nd this finished the cotinterboring in less ine Che 
ime than it can be done with many ex the pr 
vensive tools, in spite of the three opera advance 
ions necessary work, 


[The worst trouble with most cou: ools 


ores is keeping them sharp, but this 
isy with this style; the expens¢ 
ically nothing, as all shops have old drills ff, 


is to wus piece 2 


large quantities. My motto 
p what others throw into the scrap pil with the spindles 
laborate tools that can b succeeding operatior 
\. N. HamMMonD [he movements 

ied so that the indexing 


nd to make no « 


ft 


voided. 





s the longest single operation 


work 1s completed \ the 


Double-head Multiple-spindle “| 


Automatic Turret Machines shorter operations are completed withm 
this time, hence the time of finishing a 


illus piece of work on both ends is the time 





At page 748, Vol. 28, Part 2, we 
trated the multiple-spindle automatic tur for the longest single operation Phe 
ret machine built by Geo. G. Prentice & plus a few seconds taken in the indexing the United Kingdom 
Co., New Haven, Conn., and we now of the chuck and the advancing of the for the year ending July 31, 1904, ana 
show a double-head machine of similar £1 37,000,000 


design built by this company 


xports tor 
£188,000,00C 


necessary excess 


for the corresponding time 


tools 


\s the chuck indexes toward the front 


3 7 he net imports, 


ending July 31, 1907 














[his machine performs boring, facing, of the machine, 
rilling, turning, threading and other spindles are at the 


perations on both ends of a piece at one ing and threading 


tting in the chuck The standard ma threading mechanisn 
line has three spindles in each end, be- tap or die holder 





necting with a cam t art t ei ot 
rt « he gold values in the Klon 

sists of forward and reverse friction pul dike high-level grave McCon 
tap is nell, geologist for the Dominion of Can 

ada, states that the value of the gold al 


ween which is a chuck having four sec 
the thread The driving mechanism co 


ns or sets of chuck jaws. The spindles, 
irrying the tools, are in line with the 
ifferent sections of the chuck, except the 


leys with expanding rings he 
pper section, where the operator re- driven the required number of turns into 
work and inserts an un- the work, then taken from this district amounts 
cally engaged and the tap withdrawn 


different of the amount yet 


the reverse is automat ready 
to $119,000,000, and the estimated value 


ioves finished 
nished piece while the machine oper 
tes constantly on a piece of work in each 

the other sections of the chuck kinds 


The proper cutting feed for be mined is 


of metal is obtained by change $65,000,000 
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Inefficient Machine-shop Lighting 





he modern tendency in machine-shop 
nian design is toward very large win- 
dow areas and other provisions for the 
best of natural light over the manufactur- 
ing area. Yet natural light is not avail- 
able for a considerable part of the work- 
ing year, a rough average being perhaps 
15 per cent., exclusive of over-time work. 
Have provisions for artificial light to 
care for this 15 per cent. of the working 
year kept pace with the advance in admit- 
ting natural light? 

Of course, electricity is the illuminant 
which is used almost universally today 
in machine shops. Yet in how many cases 
do we see inefficient installations. It is 
quite generally conceded that the best 
manner to work out such lighting is 
through the use of high candle-power 
units, as arcs, or large incandescents for 
general lighting over the entire working 
area, and the addition of individual in- 
candescents for the various machine tools. 
The majority of machine operations are 
such that the workman needs a concen- 
truted light, adjustable, over the working 
area of his maclfine, so that it can be 
projected upon the point at which tools 
are being set or work is being gaged or 
measured. 

The general illumination is usually 
better worked out and installed than the 
individual. In many cases the individual 
light consists of a drop, provided with a 
guard to prevent breakage of the lamp, 
but without reflector or shade. A lamp 
used under these conditions is inefficient 
in that the light is not brought to the 
point at which it is required; in that, lack- 
ing a reflector, a great deal of the light 
is diffused over a space where it is value- 
less instead of being concentrated upon 
the work, and, lacking a shade, the work- 
man naturally fastens around it a piece of 
heavy paper, or other material, to shield 
his eyes, which still further cuts down 
the amount of light given. Again, the 
bulb is often spattered with oil or soiled 
by grease or dirt, so that it is not at all 
uncommon to find lamps which give less 
than one-half of their normal candle 
power, and this entirely through lack of 
care. 

In how many shops do we see the 
lighting pendants tied over by a piece of 
string to some part of the machine tool, 
or supported on roughly made brackets, 
with their shades or reflectors bent and 
dirt covered, and showing only too plainly 
that little attention has been given to 
the question of proper installation or of 
upkeep! When we consider the thous- 
ands of dollars which are spent to pro- 
vide the best of natural light throughout 
the period of the year when it is available, 
is it not grossly illogical to neglect the 
artificial lighting during that portion of 
A good 
machinist earns, say 30 cents an hour, or 


the year when it must be used? 


one-half a cent a minute. Is it economy 
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to fail in providing an all important ele- 
ment to the success of his labors for, say, 
15 per cent. of his working year? 

Our criticisms apply more particularly 
to the individual lighting for the various 
machine tools. Such lighting should be 
by means of lamps carried on adjustable 
fixtures, or other support, so that the 
entire working area can be covered at 
the will of the operator. The light need 
not be of high candle-power, but should 
be provided with a suitable reflecting 
shade and guard and should be kept clean. 

Another point for consideration is the 
life of the lamp. In a machine shop the 
greatest lamp loss is from breakage; still 
many lamps are often burned beyond 
point of efficiency, as usually no one 
thinks to consider the candle-power which 
a lamp is giving, but continues to use it 
until it either burns out or is broken. 

Again, how often is the voltage tested 
at individual lamps to see if it is right? 
It too low there is a decided loss of light ; 
if too high the lamp life is being rapidly 
shortened. The lighting period for the 
approaching winter season is now well 
begun, and a consideration of various in 
stallations will show many of the points 
of inefficiency which we have men- 
tioned. 





Universal System of Machine 


Molding 


An interesting paper, “Universal System 
of Machine Molding” was presented be- 
fore the New York Railroad Club at the 
building of the Engineering Societies on 
the evening of October 18, by E. Ron- 
ceray, of Paris, France. 

A number of magic-lantern slides of va- 
rious machines were thrown on the screen 
and explained by E. H. Mumford, the 
molding machine builder, of Philadelphia. 
These were followed by moving pictures 
showing the making of molds on various 
types of French machines. Probably the 
most interesting and comprehensible mo- 
tion pictures were those presented last. 
A pair of hands would appear holding a 
casting which they would turn over and 
over, exposing all parts of the casting to 
view, at the same time the number of 
pieces molded per hour, would appear at 
the bottom of the screen. To many this 
way of showing the production of the ma- 
chine, appealed more directly than could 
have been done in any other manner. 

The method employed has many dis 
tinct advantages over even a demonstra- 
tion with a machine in a foundry. There 
is no noise, dirt, smoke or smell and the 
same space (the screen) can be utilized to 
show any number of machines or opera- 
tions. It is surprising that moving pic- 
tures are not more universally employed 
to show the working of machines such as 
automatic screw machines and machines 
of a similar intricate nature. 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A 26-inch Turret Lathe 


The illustration shows a 26-inch boring, 


forming and turning lathe with turret 
head. 

By means of the lever on the head below 
the cone pulley six changes of feed are 
instantly obtainable without changing the 
belt on the cone pulleys. 

The top of the bed is provided with 
slots to accommodate stops for the tur 
ret. By the use of these adjustable dogs 
set in the slots the turret can be tripped at 
any additional! point on the bed inde 
pendent of the trip arranged for any 
other face or faces of the turret. 

The change gears for thread cutting 
are located at the tail end of the bed and 
When 


the door is swung open, the gears can 


are covered by a swinging door 


be removed and others put in their places 
without the use of a wrench. The door 
holds the gears in position when it is 
closed. 

The lathe will cut all threads from 2 
to 32 per inch with either the carriage, 
ram Or cross slide. 

A lever, not shown, arranged to be 
operated by foot, is used to reverse the 
carriage and ram. 

The carriage has an automatic trip by 
which each of the four sides of the cross 
slide turret is stopped. 

The turret is 14 inches diameter and has 
six 2) 


inch holes. The greatest distance 


LATEST 


A Universal Radial Drill 


The half-tone illustrates a new line of 
universal radial drills. The sleeve is 
mounted on a stationary stump which ex 
tends up to and has a bearing at the top 


INFORMATION 


of the saddle and may be engaged or dis- 
engaged from the front of the machine; 
while running, they furnish three changes 
of speed. The spindle has 15 changes of 
speed with the cone drive and 24 with 
the gear drive; it is provided with both 

















\ RADIAL DRILL 

















20-INCH TURRET BORING, FORMING AND TURNING LATHE 


between the face of the chuck and the 
face of the turret is 47 inches. Long work 
can be passed through the turret. 

This machine is built by the W. P 
Davis Machine Company, Rochester, New 


York. 


of the machine. The arm may be rotated 
through a complete circle on its girdle 
and the head through a complete circle on 
its saddle, which permits drilling at all 


angles radiating from the center of a 


sphere. The back gears are located back 


hand and power feed, quick advance and 
return, safety stop, automatic trip, dial 
depth gage and hand-lever reverse. A 
plate attached to the speed box shows 
how to obtain the correct speeds for dif 
ferent diameters of drills 

[he depth gage, besides enabling the 
yperator to read all depths from zero, 
supplies a convenient means for setting 
the automatic trip, the graduations show 
ing exactly where each dog should be lo 
cated in order to disengage the feed at 
the desired points The automatic trip 
operates at as many different points as 
there are depths to be drilled at one set- 
ting of the work; in addition, it leaves 
the spindle free, after any intermediate 
tripping, to be advanced, or raised and 
length, 
without disturbing the setting of the dogs; 


advanced, or traversed its full 


it also throws out the feed when the 
spindle reaches its limit of movement. 
The feeding mechanism furnishes eight 
rates of feed, ranging in geometrical pro- 
gression from 0.007 inch to 0.064 inch per 
revolution of spindle, each of which is 








attached t 


instantly available \ plate 


the head shows the operator how to ol 
tain each of the feeds 
[he tapping mechanism is_ located 
he id and permits the backing out of 
taps at any speed with which the machin 
pr vided, regardless of the speed used 
in driving them in It is fitted with 
fricti clutcl perated by a lever, the 
f whi exten nd undet 
the rm, within convenient reach of th 
operator The driving mechanism is 0 
cased in box made fast to the base of 
the machine and consists essentially of 
pulley, a cone of seven gears, a ratchet, 
ratchet gear and operating lever, the shift 
ing of which one notch to another fut 
nisl any one of eight speeds This box 
taken in connection with the back gears 
on the head, gfves the operator a choice 


of 24 speeds, each of which is instantly 
availabl Lhe 
either a half or full universal 


machine is furnished as 
each styl 
is made in three sizes, 4, 5 and 6 feet, by 
the Bickford Drill and Tool Company, 


Cincinnati, Ohio 





A Large Double Crank Press 


The illustration shows a large double 
crank press These presses are built for 
heavy punching, shearing and forming 
Che crank-shaft is 7! 


of Pas inches The 


inches in diameter 
and has a_ stroke 
fiyv-wheel is 60 inches in diameter 
with an 8&-inch face, weighs about 2000 
pounds and makes 195 revolutions per 


minute rhe press has a total hight of 

















A LARGE DOUBLE CRANK PRESS 


1? 
14 


7 inches with 25 inches distance be 
tween the bed and bottom of the slide 
The area of the bed is 24 inches wide by 
97 inches long, and the total weight of 
the press is 47,000 pounds 

lhe clutch used is the automatic jaw 
type with positive lock, having three lock- 
ing poimts, the faces of which are tool 
steel and hardened. This clutch is posi 
tive m its action and silent when eithe: 
engaged or disengaged. The pulleys, as 
A, are placed at the back of the 
Che bottom knock-outs, at B are 


operated by the slide through the two 


shown at 


press 


connecting-rods, the adjustment being by 
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the screws C ( The slide has a long 
bearing in the frame and is adjustable 
by means of two screws operated sim- 
Itaneously by level pinions on_ the 
shaft D 

The press is provided with a safety 
coupling on the pinion shaft which lets 


avoiding breaking the press body or 


ools case of care lessness of the oper- 
ator ll not setting the dies corre ctly or 
leaving wrenches, ete between them. 


his press is built by the E. W. Bliss 


Company, 1 Adams street, Brooklyn, New 





A Bench Filing Machine 





The half-tone shows cataract bench 
athe filing attachment mounted on an in 
dependent stand for use as an independent 


ling machine 

















BENCH FILING MACHINI 


lhe table is 6 inches diameter and can 
be tilted at an angle; the stroke is 2 inches 
It can be used for either filing or sawing. 
One of the features of this attachment is 
that it can be used upon a Pratt & Whit 
ney, American Watch Tool Company, or 
Cataract bench lathe 

This machine is built by Hardinge 
Brothers, 1034-1036 Lincoln avenue, Chi- 


cago, Illinois 
A Speed Controller for Grinders 


As grinding wheels wear down, it is 
necessary to speed up the arbor in order 
to keep the wheels running at the right 
peripheral speed so as to obtain the great 
est amount of work with the least wear to 
the wheel. 

This has been accomplished in various 
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ways such as the use of cone pulleys, 


These met 


able speed motors, etc ] 
have been very unsatisfactory, how: 
as very few operators will take the 
to figure out the proper speed th 
emery wheel should run at. They met 
increase the speed by guess, with tl 
sult that the wheels are run too slow 
their work properly, or so fast they 
liable to break, thus endangering lif 
destroying the wheel 

With the speed controller shown 
is no guess-work; the operator ki 
that the grinding wheels are running 
the proper speed to do the most work 
75 per cent. speed variation is obtaine 
means of external field control, and a 
stant peripheral speed is maintained 
the wheel is practically worn out 
speed of the grinding wheel is regul 
by a gage or roller which is directly 
der the wheel and which is mounted o1 
traverse rocker shaft running the length 
the machine \s the wheels wear dow 
these rollers are set so that they touch 
nearly touch the wheels. The adjustm 
of these rollers is accomplished by me: 
of an arm which is connected to the trai 
verse rocker shaft and comes forward, 
shown in the cut, and is in easy reach 
the operator. 

The adjustment of these rollers aut 
matically moves the arm on a field rhe 
stat in the base of the machine, thus cut 


ting the resistance coils one after an 




















\ GRINDER WITH SPEED CONTROLLER 


other in and out of the motor circuit 
which in turn regulates the speed of th 
motor for that particular size grinding 
wheel 


] 
t 


If one wheel wears down faster than tl 


other, the speed is regulated by the large 
of the two, as it is impossible to move th 
roller on one end only, thus preventing tl 
machine being run too fast for the larg 
wheel. 

This speed controller is built by th 
Ransom Manufacturing Company, Os! 


kosh, Wis., and can be attached to an 


of the motor-driven grinders, for direct 


current, of its manufacture 











n 
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New Vertical Milling Machines 


[he advantages of the vertical-spindle 
illing machine for a large variety of 
rk are becoming better understood. To 
et the requirements of modern practice 

new design. shown herewith has been 
uught out by the Brown & Sharpe Man- 
cturing Company, Providence, R, I, 
d is known as the No. 3 machine 
his means that the longitudinal tabl: 

d is 34 inches; cross feed on _ the 
ee, 13% inches; vertical knee feed, 
s inches; and spindle head feed, 8 
ches; making a total vertical feed of 
23 inches. 

These machines are made with either 
belt or motor drive, as shown in Figs. 1 
and 2. With the belt drive the pulley is 
driven direct from the line shaft unless a 
countershaft is especially desired; in that 
case it has but a single pulley of the same 
size as the one on the machine. This gives 
a much greater belt contact than is pos 
sible with the usual cone drive. 

When a motor is used, it is supported 
on the bracket provided at the back and 
the pulley is replaced by a sprocket which 
is driven by silent chain and sprocket on 
the motor shaft. Any constant-speed 
motor can be used. 

Careful attention has been given to the 
strength and rigidity of parts to with 
stand the exacting requirements of the 
high-speed steel milling cutters now in 
vse, as the unusual speeds and feeds tr 
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FIG. 3. SHOWING DIFFERENT FEED AND SPEED CHP ANGES 





























FIG. I. MOTOR-DRIVEN VERTICAL-SPINDLE MILLING MACHINE FIG, 2. BELT-DRIVEN MACHINE WITH CIRCULAR MILLING ATTACH MENT 
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a machine to a greater extent than ever 
before 
Che 


zisa 


rcular milling attachment in Fig. 
very useful adjunct for a large va- 


riety of work and secures all the feeds 
of the table through the covered chain 
drive shown at the end. This can be auto- 


matically tripped and the circular table 
fed by the small hand wheel in front. 

An idea of the convenience as well as 
the completeness of speed-changing and 
Fig. 3, 
where it will be seen that every controll- 


feeding devices can be had from 


ing lever is within easy reach of the oper- 
ator at all times and all working parts 
are inclosed so as to prevent injury. 
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shown. The changes are obtained by the 


handles, marked “speed change” 
Then a movement of the small 
and 


two pull 
in Fig. 3 
Swinging lever throws in a gear 
secures the other changes while the small 
left-hand lever gives the reverse. 

In a similar way the feed-change gears 
the unit B, Fig. 4. 
The index plate shows the feed in inches 
per minute, which varies from % inch to 
20 inches in practically geometrical pro- 
gression and seems to cover all the re- 
quirements for a of this size. 
Spur gears are used entirely and are 
driven direct from the machine pulley 
shaft by chain and _ sprocket wheels. 


are all grouped in 


machine 
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is shown at D, Fig. 4. In this way 
all the feed changes of the whole ma 
chine are secured in one gear box an 


transmitted to the various parts. 
The and 


to secure the desired stiffness for such 


table is made heavy deey 
There is a large work 
the 


strain. 


machine as this 
surface and T-slots are deep t 


By 


the knob in the center of the hand whee 


ing 


withstand heavy adjusting 


at right-hand front of the saddle, a quick 
return and a slow feed can be had wit} 
the same wheel. Or the table can _ be 


operated from the left if desired. Instead 
Pp 


of splining the feed screw, the power is 

















Beginning with the = spindle-driving 
mechanism just at the left of the driving 
pulley, the whole thing is a unit, as shown 
at A, Fig. 4 
sprocket, as the case may be, is a fricaon 


Inside the driving pulley or 


clutch controlled by the lever in the lower 
left-hand corner, which enables the oper- 
to start 
at will 

This speed: box Contains a combination 
of hardened ‘gears, controlled by the four 
small handles shéwy ait" Having various 
ratios from driving direct to 20,to 1. The 
index plate shows plainly just what po- 
sitions of the the 


ator or stop the whole machine 


handles: give speeds 


FIG. 4. SPEED AND FEED BOXES 


shaft constant 


speed, it is possible to obtain the correct 


As the pulley runs at a 
feeds in inches per minute, independent 
of the spindle speed. It also gives fixed 
rate of feed, in inches per minute, for all 
cutter diameters used by the machine. 

The spindle has both hand and power 
vertical feed, the feeding mechanism be- 
at C, Fig. 4. The two hand 
wheels provide for either fast. or 
desired. The power feed 
is by chain and sprocket. 


ing shown 
slow 


movement as 


The main feed box drives through the 
the knee to the table 
feeds by the universal joint. This box 


reversing box on 


transmitted to the table screw by an auxi- 
liary shaft. This leaves unbroken threads 
in the feed screw, and both its life and 
accuracy are correspondingly increased. 
The double-plunger type of feed-trip- 
ping mechanism is used on the front of the 


saddle and is very sensitive. It can be 
set to prevent the wrong clutch being 
thrown in, which is often very useful 


When the feed is tripped automatically, it 
is not necessary to run the table dog be- 
yond the trip plunger to reverse the feed. 
A neat device on the front of the saddle 
has a tripping lever which gives the de- 
sired result 
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Inquiry for Machinery 

(186) Wanted, names of manutactur- 
ers of automatic machines for making 
wire brushes. Address Information Dept. 
\MERICAN MACHINIST. 





Obituary 


Thomas Hilton Williams, Sr., of Jer- 
sey City, N. J., died at his home at the 
ge of 59. Mr. Williams was president of 
the A. A. Griffing Iron Company and the 
Cc. A. Williams & Son Brass Foundry, 
both of Jersey City. He was a member 
of the American Society of Mechanical 
Engineers and the Engineers’ Club. 





Personal 


E. T. Mathewson, formerly with Stand- 
ird Machinery Company, of Providence, 
has resigned and accepted a position with 
the Waterbury-Farrel Foundry and Ma- 
hine Company, Waterbury, Conn. 

J. W. Bray, associated with the Bul- 
lard Machine Tool Company, is now 
located at 1414 South Penn square, Phila- 
delphia, Penn., in which territory he will 
look after the interests of his company. 

David B. Carse, formerly chairman of 
the Advisory Committee of the U. S. 
Steel Corporation, has resigned his posi- 
tion and will take up the business of Carse 
brothers Company, which company deals 
largely in machinery and supplies for rail 
way work. 

E. H. Berry, chief engineer of Wyckoff, 
Seamans & Benedict, Ilion, N. Y., has re- 
signed his position in order to engage in 
business for himself in New York City. 
On the occasion of his departure from the 
Ilion works, Mr. Berry was tendered a 
banquet by the foremen and assistants and 
was presented with a diamond stud by his 
associates, 





Business Items 


Frederick Peters, Pickhuben 4, Hamburg 
Germany, has been appointed representative 
for Diamond Saw and Stamping Works, Buf- 
falo, for the continent of Eurupe. 

The Pittsburg (Penn.) Automatic Vise and 
Tool Company, has furnished the vise equip- 
ment for the large addition which the 
Carnegie Steel Company has made to its 
machine shop. 


The Northern Electrical Manufacturing 
Company, Madison, Wis., has established a 
district office at Pittsburg, Penn., 618 Park 
building, in charge of C. A. Poe, formerly of 
C. A. Poe & Brothers. 

The J. W. Gore Company, Chattanooga, 
renn., recently organized, has opened 
quarters at 3 Boyce street, where it carries 
a full line of machine tools, smal! tools and 
metal workers’ supplies. 

All communications regarding the sale and 
delivery of the Pinkerton thread milling at- 
tachment should be addressed to the Pink- 
erton Manufacturing Company, 141 Oxford 
street, Philadelphia, Penn. 
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Beach-Russ Company, l!cng Island City, 
manufacturer of rotary vacuum pumps, pres- 
sure blowers and liquid pumps, has just 
moved into its new brick building, corner 
West and Green streets, Brooklyn. 

The new foundry of R. Hoe & Co., print 
ing press manufacturers, of New York, has 
been equipped with three 10-ton electric 
traveling Northern cranes, furnished by the 
Northern Engineering Works, Detroit, Mich 

The Hisey-Wolf Machine Company, Cincin 
nati, Ohio, manufacturer of portable elec 
tric tools, is moving into its new shops 
on Township street, Cormany avenue and 
Canal, which have just been completed 
The plant consists of three buildings on a 
lot 145 feet front by 165 feet deep. The 
main shop is two stories in hight, with light 
on four sides. The offices and power plant 
are in separate buildings. 





Trade Catalogs 


The Cushman Chuck Company, Hartford, 
Conn. Catalog and price list of chucks and 
face-plate jaws. Illustrated, 48 pages, 4x7% 
inches, paper. 

The Barriett Electric Manufacturing Com 
pany, Cincinnati, O. Bulletin No. 1907, L- 
lustrating and describing polyphase induction 
motors. 8 pages, 8x10 inches. 

Sprague Electric Company, New York. Bul- 
letin No. 107, illustrating and describing con 
tinuous current direct-driven type S gener- 
ators for lighting and power. 20 pages, 
8x10% inches. 

John Royle & Sons, Puierson, N. J. Cir- 
cular No. 210, “Royle’s Book About Saws,” 
which shows a select line of blades for their 
cabinet and column saw-tabies and contains 
data about the care of says, etc. Illustrated, 
46 pages, 3% x6 inches, paper. 

General Electric Company Schenectady, 
N. Y. Bulletin No. 4532, describing direct- 
current motor-starting rleostats, types SA 
and SO Illustrated, 4 pages, 8x10% inches. 
Bulletin No. 4538, describing catenary line 
material Illustrated, 32 pages, 8x10™% 
inches. 

Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis. Booklet entitied “‘The Navy 
Bulletin” containing full descriptions, di- 
mensions diagrams, shipping weights of start- 
ing panels, speed regulaiinzg panels, machine 
tool controllers, resistances, ctc., to conform 
to navy yard or shipboard specifications Il- 
lustrated, 48 pages, 5x8 inches paper 





Manufacturers 


The plant of the Port Huron (Mich.) Saw 
Company will be enlarged. 

The Sanitary Can Compauy. Indianapolis, 
Ind., will erect a $40,000 factory. 

The Modern Mining Machinery Company, 
Portland, Ore., has let contract for a factory. 

The Crown Iron Works, Minneapolis, 
Minn., is making improvements to its plant. 


The Great Northern Railroad will erect 
car repair shops at Superior, Wis., to cost 
fully $350,000. 

The Prims Machinery Company, Battle 
Creek, Mich., is constructing a new factory 
and machine shop. 

The Sheet and Metal Specialty Company, 
Follansbee, W. Va., will erect an additional 
building to its plant. 

The Mackie & Lovejoy Company, Chicago, 
Ill., hardware specialties, will erect a new 
factory to cost $75,000. 

Beach Bros., Charlotte, Mich., manufac- 
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turers of steel bridges and culverts, will erect 
an addition to their plant 

New buildings are being constructed for 
the Menefee Foundry Company, Fort Wayne, 
Ind., at a cost of over $10,000 

The Goshen Iron Company, Rich Patch, 
Va.. will rebuild carpenter, machine and 
blacksmith shop recent'y burned 

The Tudor Boiler Manufacturing Com 
pany, Cincinnati, Ohio, is preparing to make 
its plant 


extensive additions t 


The Hammack Steel Range Company, 
Knoxville, Tenn., has awarded contract for 
the construction of a new plant 

Sayre Brothers, Phebus, Va., have in- 
corporated to manufacture castings. Capital 
$50,000. President S. H. Sayre 

The T. W. Brann Company, Los Angeles, 
Cal., will erect a new plant for the manu 
facture of its mining machinery 

The Independence (Va.) Electric and Mill- 
ing Company will add hub, handle, spoke 
and other machinery to its plant 


An addition will be erected to the plant 
of the Williams Bros. Boiler and Manufac- 
turing Company, Minneapolis, Minn 


The William Powell Company, Cincinnati, 
Ohio, manufacturing steam specialties, has 
decided to erect a large addition to the 
plant 


Want Advertisements 


Rate 25 cents a line for each insertion. 
About siz words make a line No advertise- 
ments abbreviated Copy should be sent to 
reach us not later than Friday for the enaw- 
ing week's issue Anawers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice No information given by wus re- 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to un- 
known correspondents. Only bona fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso- 
ciation or individual charging a fee for 
“registration,” or a@ commission on wages of 
successful applicants for situations 





Miscellaneous Wants 


Cox Computers, 53 Ann St., New York 
Caliper list free.E.G.Smith Co., Columbia, Pa, 
If you use smal! gears in large quantities, 
write Berry and Parker, Erie, Pa 
Clockwork and clock-operated mechanisms. 
Larchmont Mfg. Co., Larchmont, N. Y. 
Experimental machinery, tools, model 
work, etc. E. A. Sheldon, New Britain, Conn 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST 
Special machinery and manufacturing 
plants. Albert Pott, M. E., 23 Platt St., New 
York. 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Contract machine work; tools and dies to 
order; complete modern equipment. North- 
western Machine Co., Detroit, Mich. 


Special machinery accurately built. Screw 
machine and turret lathe work solicited. 
Robert J. Emory & Co., Newark, N. J. 

Special machines designed and built; du- 
plicate parts, model or experimental work. 
Mantle, Park ave. and 129th St., New York. 

For Minneapolis and St. Paul territory, 
manufacturer's agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can sell it if it’s “right.”’ Roy Ma- 
chinery Co., Minneapolis, Minn 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds Apply Box 189, AMER. MacH 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma 
chine work, tools, dies, etc. Blair Tool 
and Machine Works, West and Morris Sts., 
New York Clty 








Wanted—High-grade machine work, espe- 
cially for screw machines and turret lathes. 
We can refer to a very well known line of 
high-grade tools now on the market to de- 
monstrate that we are able to do the highest 
vrade of interchangeable work. Box 386, 
AMERICAN MACHINIST 

Small first-class machine works can acquire 
sole special manufacture for America of cast- 
iron self-spanning piston rings for steam 
and larger gas engines on a novel system; 
convenient terms; special works in very suc 
cessful operation in Germany. Write to 
G. Maack, Cologne, Ehrenfeld, Germany. 

Special machinery and dup'icate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Arrange with us to do your manufactur 
ing: we are thoroughly equipped for all 
classes of machine work, including screw ma 
chines and punch parts, tools, jigs, etc.;. we 
design and build special and experimental 
machinery, also automobiles and marine gaso 
lene engines. Forest City Specialty Manufac 
turing Co., of Rockford, Ill. 

In evenings, invent for profit; might ex 
pect mere lawyer to write articles for AMERI 
CAN MACHINIST, as to win saleable patents on 
machines; no Patent Office Examiner nor other 
attorney is member both A. 8S. M. E,. and 
A. I. E. E.: mail invention for free advice, 
estimate and pamphlet. E. P. Thompson, 
M. E., Registered Patent Attorney. 53 Morn 
ingside Ave., West, or 39 Cortlandt St., New 
York. 

Wanted—-An interest in a.small or moder 
ate sized machine shop, by a gentleman hav 
ing a general knowledge of the business and 
who will have a small amount of machinery 
of rather high-grade to build: buildings must 
be of recent construction, detached and hav 
ing considerable vacant land for future ex 
tensions; tools and equipment must be fairly 
modern: location on some main line of rail- 
road preferred; must be in a good labor 
market; all communications must be consid 
ered confidential by both parties. Box 525, 
AMERICAN MACHINIST. 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. : 
COLORADO 
Young man now holding for past three 
years responsible executive position with 
well known western manufacturer desires to 
come East: ten years’ manufacturing ex 
perience; thoroughly understands manufac- 
turing system, manufacturing costs and man 
ufacturing cause and effect, as applied to 
high-grade machinery; has enviable record 
as salesman and sales manager, both as to 
volume and quality of contracts; accustomed 
to meet and deal with big people; handle 
and close up big contracts; wants responsible 
office with established house with remunera 
tion partly by share in profits of business 
“D..” Box 486, AMERICAN MACHINIST 
CONNECTICUT 
Draftsman and machine designer wants 
position with firm needing a reliable man 
with long experience in shop and drafting 
room and good theoretical knowledge. Box 
553, AMERICAN MACHINIST 


INDIANA 
Chief engineer experienced in automobile 
design wishes change: thoroughly up to date 
and familiar with the most approved prac 
tice; has been with two of the largest firms 
in the country; good references; would ac 
cept position as superintendent and designer 
for small plant. Address Box 549, Am. M 
MASSACHUSETTS 
Situation as superintendent or assistant; 
eighteen years’ experience engineering, 
foundry, machine shop and superintendent's 
office in large shop. Box 532. AMER. MACH. 
MICHIGAN 
Draftsman; 28; good all-around man; 7 
years’ experience mill work, mechanical and 
electrical: make finest finished drawings if 
required for patent work: references. Box 
554, AMERICAN MACHINIST. 
NEW JERSEY 
First-class draftsman and designer in di 
rect-acting steam pumps, condensers, air 
compressors and steam engines desires sit- 
uation. Box 552, AMERICAN MACHINIST. 
General superintendent, 12 years’ experti- 
ence in modern shops, systematizer, success- 
ful hustler, at present executive of a large 
pliant, wishes to change. Box 534, Am. M 
NEW YORK 
Mechanical draftsman wishes position. Ad- 
dress Box 517, AMERICAN MACHINIST. 


AMERICAN MACHINIST 


Wanted—Position as draftsman: 2 years’ 
experience. Box 537, AMERICAN MACHINIST. 

Draftsman and machine designer desires 
extra work evenings, out or at home. Box 
557, AMERICAN MACHINIST 

Draftsman, mechanical, technical graduate, 
shop experience, designing ability, good de- 
tailer, expert tracer; desires to change po- 
sition; A-1 references. Box 556, AM. MACH. 

Draftsman; 36 years; technical gradu- 
ate; 13 years’ drafting, shop; experienced 
automatic, special, conveying machines, type 
writers, jigs, fixture, dies; wishes position 
tox 541, AMERICAN MACHINIST. 

Engineer of executive ability would like 
connection with reliable concern as represen 
tative or in other capacity; thorough know! 
edge of machinery, machine tools, engines, 
etc.: commercial as well as manufacturing 
experience. Box 560, AMERICAN MACHINIST 

Superintendent or head foreman by tech 
nical and a practical man, expert mechanic ; 
designer of special machinery and tools, dies, 
jigs and fixtures for cheap and accurate pro 
duction; executive ability and 21 years’ ex 
perience; open for engagement: 3S years of 
age; highest references. Box 540, AM. Macnu 

RHODE ISLAND 

lbraftsman of several years’ experience 

wishes position. Box 504, AMER. MACH 
WISCONSIN 

Mechanical engineer; designer of cranes 
excavators, conveyors, etc., would like to 
make change after nine years’ successful ex 
perience. Box 551, AMERICAN MACHINIST. 

Wanted—Position as assistant superinten 
dent, foreman, or chief inspector; experi 
enced on engines, machine tools and automo- 
biles ; have filled above positions successfully ; 
now employed, but not satisfied; location, 
anywhere, Middle West preferred tox 550, 
AMERICAN MACHINIST. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 
ALABAMA 
Wanted—An experienced gin saw maker; 
permanent position to right man: give age, 
experience in business and references as to 
character. Address Continentai Gin Co., Bir 
mingham, Ala. 
CANADA 
Wanted—Foreman for tool room; must be 
an expert on punches and dies. Apply, stating 
wages and references to the Canadian Gen 
eral Electric Co., Ltd., Petersboro, Ont., Can 
CONNECTICUT 
Wanted—First-class all-around machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn. 
Wanted—First-class automatic screw ma 
chine operator; one whe understands the 
Ilartford horizontal turret preferred: also 
man to take charge of a mixed line of hand 
machines. Address The Standard Mfg. Co., 
Bridgeport, Conn. 
IOWA 
Wanted—A man to take charge of a sheet 
metal department, where die making and 
deep drawing in steel are specialties; state 
experience and wages expected. Box 555 
AMERICAN MACHINIST. 
MARYLAND 
Wanted-Two draftsmen on general heavy 
machinery. Address Ellicott Machine Co. 
taltimore, Md. 
MASSACHUSETTS 
Wanted—-Young man with good mechanical 
and mathematical ability for office position 
in manufacturing and jobbing business. Box 
548, AMERICAN MACHINIST. 
Wanted—First-class designer and drafts- 
man for different classes of machinery; must 
be a good checker, able to take charge of 
three or four detailers, and also follow the 
work up in the shop; salary $90 per month; 
permanent position for the right man. Box 
550, AMERICAN MACHINIST. 
MICHIGAN 
Wanted—Enterprising. energetic, experi- 
enced young man to act as assistant gen- 
eral manager in a machine shop. Address 
“FE. S. W.,.” Station A, Grand Rapids, Mich. 
NEW YORK 
Wanted—Two first-class wood pattern 
makers; good wages to the right men. Ap 
ply to Clark Bros. Co., Belmont, N. Y. 
Toolmaker; A-1 practical mechanic experi- 
enced in the manufacture of tools in all its 
branches and having experience in handling 
a large force of men; none but a man with 
such experience need apply: write stating 
age. experience and salary expected. “a. a 
r..’ 41 W. 34th St., New York. 
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Foreman to take charge of machine sho; 
in the vicinity of New York City makine 
hardware specialties and drop forged tools 
must have mechanical and executive ability 
state previous employment and salaries rx 
ceived; also age and full particulars 1 
“Castings,”” AMERICAN MACHINIST. 

Big Man Wanted—A Company manufa: 
turing strictly high-grade machinery, wish« 
to get in correspondence with a man capab| 
of taking complete charge of a plant em 
ploying 60 to 75 machinists: he must hav: 
mechanical and executive ability to establis! 
methods, whereby the machines will be pr: 
duced in the quickest possible time, at th: 
lowest cost and yet maintain high standards 
to the right man, we will make a proposition 
enabling him to become a stockholder with 
out any cash investment and to draw a fai: 
salary; in answering, give full details of ex 
perience, references, present salary, age, et: 
Address “Big Man,’ AMERICAN MACHINIS1 

Wanted—In the east a young man having 
a technical education and at least thre 
years’ practical experience in a good machins 
shop: some experience in selling would be an 
advantage; must be of good character and 
habits, straightforward in his dealings and 
ambitious to establish himself permanentty 
no application will receive consideration un 
less by hand written letter giving age, fu! 
name and home address, present place of 
employment, details of school and shop ex 
perience; a reasonable salary, permanent 
position and good prospects for the right 
man. All communications will be treated 
with strict confidence. Box 593. AM. Macu 


OHIO 


Wanted—Draftsman, experienced on heavy 
machine tools, particularly boring mills above 
six feet; give experiences and salary wanted 
Box 384, AMERICAN MACHINIST. 

Wanted—First-class foundry superinten 
dent for machine molding grey iron foundry 
of 50 tons capacity; the foundry is equipped 
in a strictly up-to-date manner; no hand 
molding; only green men employed; appli 
cant must be strictly temperate in habits. 
of good character, aggressive and must pos 
sess an abundance of executive ability: full 
knowledge of all molding machines and best 
application of patterns is absolutely neces 
sary: give full particulars and references: 
no cheap man need apply. Box 376, Am. M 

PENNSYLVANIA 

On account of increased business we are 
constantly in need of high-grade planer 
lathe and boring mill hands; also competent 
erectors; no labor troubles. The Blaisdell! 
Machinery Co., Bradford, Pa 

We are increasing our capacity and invite 
applications from all classes of strictly first 
class machinists; steady work, good wages 
open shop, nine-hour day; no labor troubles 
Riverside Engine Company, Oil City, Pa. 

RHODE ISLAND 


We are continually adding to our force ex 
perienced toolmakers, machinists and drafts 
men on special tools, fixtures and models for 
light. high-grade machinery; good wages and 
steady employment. Apply to Taft-Pierce 
Mfg. Co., Woonsocket, R. I. 


For Sale 


LD LAC er. 
i ~ 

For Sale—Foundry, wood and iron ma 
chine shop. Box 74, Albion, N. Y. 

For Sale—Two large Garvin hub machines 
for forming heavy work; will sell cheap 
Schacht Mfg. Co., Cincinnati, O. 

Machine shop for sale; $3000 a year: 
owner died; big sacrifice for cash. Address 
Box 112, Georgetown, Colo. 

For Sale—Ten volume library, covering 
completely the work of the engineer and ma 
chinist; good as new; cost $50; will sell for 
$15. Address “T. M. T.,” Box 425, Chicago 

For Sale—Cyclopedia for modern shop prac- 
tice. four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 

$6. Address “L. N. O.,” Box 425, Chi 
eago, Ill. 

For Sale—$60,000.00 worth of second-hand 
machinery, consisting of lathes, drill and 
punch presses, milling machines, automatic 
and hand screw machines and special ma 
chinery; call or address Pope Manufactur 
ing Co., Westfield, Mass. 

Fine forging and blacksmithing business in 
the best Pacific coast city for sale on ac 
count of owner's ill health; established 4% 
years ago by present owner: specialties, ma- 
chine and ship forging and building of auto- 
matic cars for sand and gravel, exclusively 
used around here; shop is equipped wit 
boiler, steam hammer, tools and machinery in 
perfect condition; act immediately. Box 558, 
AMERICAN MACHINIST. 
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Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, 

Lyon Aurora, 
“IL. 


QO. 
Metallic Mfg. Co., 


Barrels, Tumbling 
Globe Machine & Stamping Co., 
Cleveland, O. 


Mars, Boring 


Beaman & Smith Co., Prov., R. I. 

Mieveland Twist Drill Co., Cleve- 
land, O. 

Elmes Engineering Works, Chas. 
I’., Chicago, Ill. 

Mathews, Hugh, Kansas City, Mo 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Underwood & Co., H. B., Phila- 


delphia, Pa. 
Bearings, Ball and Roller 


Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har- 
rison, N. 


J. 
Standard Roller Bearing Co., 


Philadelphia, Ta. 


Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, 
N. Y. 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 

Shultz Belting Co., St. Louis, Mo. 


Be.t Filler 


Rhoads & Sons, J. E., 

Schieren & Co., Chas. 
York. 

Shultz ‘Belting Co., St. Louis, Mo. 


Phila., la. 
A., New 


Belé Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 


Belt Shifters 
The L. & D. Co., 
Belting, Leather 


Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Vhila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Boston, Mass. 


Benches, Work 


Manufacturing .- + & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., 

Watson-Stillman Co., 


New York. 





New York. 
| 


Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machinery, Power 


Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Boynton & Plummer, 
Mass. 

wong & Allstatter Co., Hamilton 
Ohio. 

Niles-Bement-Pond Co., 

Sellers & Co., Inc., Wm., 
delphia, Pa. 


Worcester, 


New York. 
Phila- 


Bending Tools, Hand 
Wallace Supply Co., Chicago, Ill. 
Blanks, Nut and Screw 


Dyson & Sons, Jos., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. 


Blocks, Chains 
Hand 


See Hoists, 
Blocks, Die 
Nicholson & Co., W. H., Wilkes- 


Barre, Pa. 
Witteman Co., A. P., Phila., Pa. 


Blowers 


American Gas Furnace Co., New 

Buffalo Forge Co., Buffalo, N. Y. 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, . 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Roth Brothers & Co., 

Sturtevant Co., B. F., 
Mass. 


Chicago, Ill 
Hyde Park, 


Blue Print Machines 


General Electric Co., New York. 


Keuffel & Esser Co., New York. 
Biue Print Paper 

Keuffel & Esser Co., New York. 
Boilers 


Struthers-Wells Co., Warren, Pa. 
Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 
Mass. 


Brown Co., H. B., East Hamp- 
ton, Conn. 

Davis Machine Co, W. B's 
Rochester, N. Y 


Foote-Burt Co., Cleveland, 0. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 
Da. 

Mummert, Wolf & Dixon Co., Han- 
over, Da. 

National Machinery Co., Tiffin, O. 


Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Phila- 
delphia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck C hurchill Co., New York. 

Waterbury Farrel Fadry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Wm., 


Bolt Heads 


Lang Co., G. R., Meadville. Pa. 


Bolts, Coupling 


cleveland Cap Screw Co., Cleve- 
land, O. 
National-Acme Mfg. Co., Cleve- 


land, O. 
Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 


American Schoo! of Correspond- 
ence, Chicago, Ill 
am | Pub. Co., N. W., New 


rk. 
Hill Publishing Co., New York. 


| Boosters 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Crocker Wheeler Co., Ampere 
. J 


New York. 
Madi- 


General Electric Co., 

Northern Elec. Mfg. Co., 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Da. 

Sprague Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


8oring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, 111. 

Beaman & Smith Co., Prov., R. IL. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. 

Gisholt Mach. Co., 

Hill, Clarke & Co., 
Mass. 

Lucas Mach. Tool Co., 
Ohio. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Tool Co., Cin., O. 
Madison, Wis. 
Inc., Boston, 


Cleveland, 





| Prentiss Tool & Supply Co., New 
| York. ; 
Sellers & Co., Inc., Wm., Phila- 


delpaia, Pa. 
Vandyck Churchill Co., New York. 
Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and 
Vertical 


American Tool Wks. Co., Cin., O. 


Turning Mills, 


Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 


Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 


Hill, Clarke & Co., 


Mass. 
McCabe, J. J., New. York. 
Niles-Bement-Pond Co., New York. 
~~ Co., J. Morton, Wilmington, 
del. 
Prentiss Tool & Supply Co., New 
‘ork. 


Ridgway Dynamo & Engine Co. 
Ridgway, Pa. 

Sellers & Co., Inc., Wm., Vhi 

Vandyck Churchill Co., New York. 


Inc., Boston, 


delphia, Pa. 


Boring Tools 


Armstrong Bros. 
cago, Ill. 


Fairbanks Co., 


Tool Co., Chi- 
Springfield, vu. 
Boxes, Tote 
Cleveland Wire Spring Co., Cleve- 


land, O. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

| Brackets, Lamp 

| Standard Welding Co., Cleveland, 


Ohio. 
Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
)». 


Cleveland, 

Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson, 
Mass. 








Bulldozers 


National Machinery Co., Tiffin, 

Niles-Bement-Pond Co., New Yo 

Prentiss Tool & Supply Co., N: 
York 


Cabinets, Tool 


Armstrong Bros. 
cago, Ill 

Hammacher, 
New York. 

o- Metallic Mfg. Co., 


Tool Co., 
Schlemmer & C 
Auro 


Morse Twist Drill & Mach. C 


New Bedford, Mass. 
Calipers 
Athol Mach. Co., Athol, Mass 


Brown & Sharpe Mfg. Co., Pro, 
dence, R. 1. 

Morse Twist Drill & Mach. ( 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg 
Mass. 


-— Co., J. T., Providence 
R. 

Starrett Co., L. S., Athol, Mass 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 

See Grinding Wheels. 

Case-Hardcning 

Rogers & Hubbard Co., Middle 


town, Conn. 
Cast Iron Brazing 


Reinforced Brazing & Mach. C 
Pittsburg, Pa. 


Castings, Brass and Bronze 


Lumen Bearing Co., Buffalo, N. Y. 


Rowell Co., W. G., Bridgeport, Ct. 


Castings, Die Molded 


oe." Mfg. Co., H. H., Syra- 
, * 


cuse, 
Berry & "Naiien, 
Castings, Iron 


Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 


Erie, Pa. 


Fairbanks Co., 

Farrel Fdry. 
sonia, Conn. 

Keystone Steel Casting Co 
ter, Pa. 

Manufacturers Fdry. Co., 
bury, Conn. 

Poole Co., J. 
ton, Del. 

United Engineering & Fdry. Co 
Pittsburg, Pa. 


Springfield, O. 


Morton, Wilming 


Castings, Steel 


Bethiehem Steel Co., So. 
leheim, Pa. 


Beth 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York 

— & Co. Mfg. Co., St. Louis, 
Mo. 


Farrel Fdry. & Mach. Co., Anso- 
Chicago, 


nia, Conn. 


— & Co., Edwin R., 


Keystone Steel Casting Co., Ches- 


ter, 
Witteman ‘& Co., A. P.. 
Cement, Cast Steel 


Clark Cast Steel Cement Co. 
Shelton, Conn. 


Phila., Pa 


Centering Machines 


Hendey Mach. Co., Torrington 
Conn. 

Hill, Clarke & Co., Inc., Boston 
Mass. 


Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Whiton Mach. Co. D. E., New 


London, Conn. 


Centers, Planer 


Bartlett, E. E., Boston, Mass 

Morse Twist Drill & Mach. C 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Woodward & Powell Planer C 
Worcester, Mass. 


Hartford 











& Mach. 
Carr & Co., Stuart R., Baltimore, 
Md. 


& Mach. Co., An- 
, Ches- 
Water- 


an 





ach. 
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Chains, Driving Clatches, Friction —Cont. Cotters —Continued. Cranes —Continued. 
Baldwin Chain & Mfg. Co., Wor-| Cowanesque Valley Iron Wks.,| Morse Twist Drill & Mach. Co.,] Yale & Towne Mfg. Co. New 
cester, Mass. Cowanesque, Pa. New Bedford, Mass. York 
Roston Gear Works, Norfolk| Eastern Machinery Co., New Ha-| Standard Tool Co., Cleveland, O.| Crank Pin Turning Machines 


Downs, Mass. 
Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 
ink-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, N. Y 
Whitney Mfg. Co., Hartford, Ct 


Chisels, Cold 


Hammacher, Schlemmer & Co. 
New York. 
Whitman & Barnes Mfg. Co., Chi- 


cago, Ill 


Chucking Machines 

American Tool Wks. Co., Cin., O 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

( ‘leveland Autcmatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., K. 
Cincinnati, O. 

Potter & Johnston Mach. Co. 
Pawtucket, R. 1. 

Warner & Swasey Co., Cleveland, 
Ohio 

Ww hol Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt 


Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell Pratt Co., Greenfield, 
Mass. 

Grénkvist Drill Chuck Co., Jer- 


sey City, N. J. 


Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 


Conn. 
Sta dard Too! Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 

ton, Del. 
Wells Bros. Co., 
Whitney Mfg. Co., 


Greenfield, Mass. 
Hartford, Ct. 


Whiton Mach. Co., D. E., New 
London. Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chacks, Lathe 

Cushman Chuck Co., Hartford, 
Conn. 


Gisholt Mach. Co., Madison, Wis 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., 
Locks, Conn. 

Niles-Bement-Pond Co.. New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., 

Whiton Mach. 
London. Conr. 


Chucks, Planer 

Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Hardinge Bros.., 


Windsor 


New Britain, Ct. 
Co., D. E., New 


Chicago, Ill. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 


Electric Controlier & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Ta. 


Clamps 

Billings & Spencer Co., 
Cc onn. 

lloggson & Pettis Mfg. Co., New 
Haven, Conn. 


Hartford, 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. S.. Athol, Mass. 

Clatehes, Friction 

Caldwell, Son & Vo., H. W., Chi- 
cago, 





ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 


ford, Conn. 
Link-Belt Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Wood's Sons Co., T. B., Chambers- 


burg, Pa. 
Clatches, Magnetic 


Electric Controller & Supply Co., 


Cleveland, ©. 
Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 
Coils 


Standard Welding Co., Cleveland, 
Ohio. 

Collets and 

Spring 


Attachments, 

Adjustable Coliet Co., Cleveland, 
Ohio. 

Compound, Pipe Joint 


Dixon Crucible Co., 
sey City, N. J 


Joseph, Jer- 


Compressors, Air 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Cambridge 
wr: 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Independent I’neu. 
cago, Ill. 

Ingersoll-Rand Co., 

Sampson & Co., Geo. H., 
Mass. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Tool Co., Chi- 


New York. 
Boston, 


Conduit, Interior 
Sprague E:ectric Co., New York. 
Cones, Friction 


Evans Friction Cone Co., New 
ton Centre, Mass. 


Connecting Rods and Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Standard Connecting Rod _ Co., 


Beaver Falls. Ta. 
Tindel-Morris Co., Eddystone, Pa. 
Contract Work 
Blanchard Mach. C 

Mass. 

Brunswick Refrigerating Co., New 
Brunswick, N. J. 
Seymour & Whitlock, 

nN. Jd 


o., Cambridge, 


Newark, 
Turner. Mach. Co., 
Controllers and 

Electric Motor 


Case Mfg. Co., Columbus, O. 
aay Wheeler Co., Ampere, 


Danbury, Ct. 
Starters, 


Electric Controller & Supply Co., 


Cleveland, O 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 


Long & Allistatter Co., 
Ohio. 
Niles-Bement-Pond Co., 


Hamilton, 

New York. 

Corundum 

See Grinding Wheels. 

Cotters 

a ~~ Collet Co., Cleveland 
0. 


Cleveland Twist Drill Co., Cleve- 
land, Ohio. 





Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Counterbores 


Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I 

Starrett Co., L. 8., Athol, Mass 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn 


Countershafts 


Almond = 4 Co., T. R., Brook- 
lyn, N. 

Coates Ramen Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mossberg Wrench Co., 
Falls, R. I. 

Norton Grinding Co., Worcester 
Mass. 

Smith Countershaft Co., 
Mass. 


Central 


Boston, 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. * 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grand 


Countershafts, Speed 
Changing 
Evans Friction Cone Co., Newton 


Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 
Abmend Mfg. Co., T. R., Brook- 


lyn, 

Catieit ‘& Son co. B. W. Cae 
cazo, 

Chisholm & Moore Mfg. Co., Cleve- 
land, O. 

Davis Machine Co., w. Pes 


Roc pense N. 
Electric Co~ “troller 


Cleve! a 
Philadelphia, Ta 


& Supply Co., 


Link-Belt fe, 

Nicholson & Co., W. H., Wilkes- 
Barre, Da 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa 

Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 
Crane Pullers 
Walker, N. U., Boston, Mass. 
Cranes 
Box & Co.. Alfred Phila., Pa. 


Brown Hoisting Mach. Co., Cleve- 
land, O. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 
cago ; 

Chisholm & Moore Mfg. Co. 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, 

Crescent Forgings Co., Oakmont, 
a. 

Curtis & Co. Mfg. Co., St. 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, IP 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Maris Bros., Philadeiphia, Pa. 

Moore Co., Franklin, Winsted, Ct. 

Nicholls, Wm. S8., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich 

Obermayer Co., 8.. Cincinnati, O. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Phila- 
delphia, Pa. 

United Eny:neering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchiil Co., New York. 


Louls, 


Inc., Wm., 





Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa 

Crank Shafts 

Bethlehem Steel Co. So. Bethle- 


hem, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Ia 


Crucibles 


Dixon C rucible Co., 
sey C ity, J 
Obermayer Co., 


Joseph, Jer- 


S., Cincinnati, © 
Crushers 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 
Niles-Bement-Pond Co., New York 


Link-Belt Co., Philadelphia, Pa. 
Cupolas, and Ladies, Foun- 
dry 

Obermayer Co., 8., Cincinnati, O 
Paxson Co., J. W., Vhila., Pa. 
Stevens, bt. B., Detroit, Mich. 
Cups and Covers, Oil 

Bay State Stamping Works, Wor- 


cester, Mass. 


Besly & Co., Chas. H., Chicago, 
Ill. 

Elliott Chemical Works, Newton 
Mass. 


Lunkenheimer Co., 
Winkley Co., 
Cups, Grease 

Lunkenheimer Co., 


Cincinnati, O 
Detroit, Mich. 


Cincinnati, O 

Cutters, Milling 

Adams Co., Dubuque, lowa. 

Baldwin Steel Co., New York. 

Becker-Braipard Miiling Machine 
Co., Hyde Park. Mass. 


Brown & Snarpe Mfy. Co., Provi- 
dence, R. 
Cleveland Twist Drill Co., Cleve- 


land, O 
Hardinge Bros., Chicago, Ill 
Harrison & mange Mig. Co., New- 

ark, N. 

Ingersoll aL: lling Mach. Co 

ford, Ill 
Morse Twist Prill 

New Bedford. 


, Rock- 


& Mach. Co. 
Mass. 


Nash Company, Geo., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works Jno. M., Glouces- 
ter City, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Dril' Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston 
Mass. 


Whitney Mfg. Co.. Hartford, Ct 


Cutting-off Machines 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Bignall & Keeler Mfg. Co., Ed 
wardsville, I 

Brown & Sharpe Mig. Co., Provi 
dence, I 

Machine Co 
Rochester, N. Y. 

Hill, Clarke & Co., Inc., 
Mass. 

Hurlbut-Rogers Mact. Co., South 
Sudbury, Mass. 


Davis = Ww. P., 


Boston 


Newton Mach. Too, Wks., I’hila- 
delphia, Ta. 

Nutter, Barnes & Co., Bostun, 
Mass. 

Pratt & Whitney Co., Hartford 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Schmitz, August, Dusseldorf, Ger- 
many. 


Tindel-Morris Co., Fddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bres. Tvol Co., Chi- 
cago, 

Billings & Spencer Co., Hartford, 
Conn. 

Cleveland Twist Dr'!! Co., Cleve- 
land, Ohio. 


Fairbanks Co., Springfield, O. 
Fitchburg Machine Works, Fitch- 


burg, Mass 

O. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co, Hartford, 
Conn 

Western Tool & Mfg. Co., Spriag- 
field, O. 
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Diamond Tools 

American Emery Wheel Co., Prov 
idence, R. I. 

Bridgeport Safety Emery Whee! 
Co., Bridgeport, Conn. 

Inckinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring 
field, O. 


Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Ferracute Mach. Co Bridgeton, 
N. J 


Globe Machine & Stamping Co., 
Cleveland, Ohio. 
Kent & Co., Edw. R.., 
Mossberg Wrench Co., 

Falls, R. I 


Chicago, Ill 
Central 


Dies, Sub-Press 

Sloan & Chace Mfg. Co., Newark 
N. J. 

Waltham Machine Works, Wal- 

tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Foote-Burt Co., Cleveland, O 

Geometric Tool Co., New Haven, 
Conn 

Jones & Lamson 
Springfield, Vt 

ratt & Whitney Co., 
(Conn. 


Machine Co., 


Hartford 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel 
phia, Pa ‘ 
Economy Drawing Table Co., To- 
ledo, O. ; 
Keuffel & Esser Co., New York 
Mittineague Paper Co., Mittin- 

eague, Mass. 
Drawing Materials 
Alteneder & Son, Theo., Philadel 
phia, Pa. : 
Keuffel & Esser Co., New York 
Mittineague Paper Co., Mittin- 
eague, Mass. 
Technical Supply Co., 
l’a 
Drafting Machines 
Universal Drafting Mach. Co., 
Cleveland, O. 


Scranton, 


Drilling Machines, Bench 
Barnes Co., W. F. & John, Rock 
ford, Ill. 
Bovnton & Plummer, 
Mass. 
Goodell 
Mass. 
Ingersoll-Rand Co... New York. 
Patterson, Gottfried & Hunter 
Ltd., New York 
Pratt & Whitney Co., 
Conn. 
Prentice 
Mass. 
Slate Machine Co., 
ford, Conn 
Sloan & Chace Mfg. Co., Newark, 
N. d. 


Worcester, 


Pratt Co., Greenfield, 


Hartford, 


Bros. Co... Worcester 


Dwight, Hart 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O 
Bickford Drill & Tool Co., Cin 
cinnati, O 
Boynton & 
Mass 
Foote-Burt Co., 
Ingersoll-Rand Co., 
Niles-Bement-Pond Co., 
Prentice Bros en. 
Mass. 


Plummer, Worcester, 
The, Cleveiand, O. 
New York. 

New York. 
Worcester, 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Clark, Jr. Elee. Co., Ine., Jas., 
Louisville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Too! Co., 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Foote-Burt Co., The, Cleveland, 
Ohlo. 


Spring- 





Drilling Machines, Multiple 
Spindle—Continned. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, II. 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Hill, Clarke & Co., Ine., 
Mass. 

Marshall & Huschart Machry. Co. 
Chicago, 

MeCabe, J. J.. New York. 

Newton Mach. Tool Works, Ine., 
Philadelphia, Va. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Ine., Wm., Phila 
delphia, Pa. 

Slate Machine Co., 
ford, Conn. 

Taylor & Fenn Co., 


Boston 


Dwight, Hart 
Hartford, Ct 


Drilling Machines, Port- 


able 


Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8S. Electrical Yoo! Co., Cincin- 
nati, O. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. lool €o., Spring 
field, Mass. 

Bickford Drill & Tool Co., Cin 
einnati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin. O. 

Gang Co., Wm. E., Cincinnati, O 

Harrington, So & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Morris Foundry Co., Jno. B., Cin 
cinnati, Ohio. 

Mueller Mach. Tool Co., Cin.. O 

Niles-Bement-Pond Co., New York 

Prentice Bros Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Vandyck Churchill Co., New York 

Wormer Mehy. Co., C. C., De 
troit, Mich. 

Turret 


Drilling Machines, 


Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Lili. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Beaman & Smith Co., Prov., R. | 

Boynton & Plummer, Worcester 
Mass. 

Cincinnati Mach. Tool Co., Cin 
cinnati, 0. 

Clark, Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 

Davis Machine Co., Ww. ue 
Rochester, N. Y. 

Fosdick Mach. ‘iool Co.. Cin. O. 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 





Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Hill, Clarke & Co., Ine., Boston, 
Mass. 

Hoefer Mfg. Co.. Freeport, I. 

Kern Machine Tool Co., Cincin 
nati, ©. 

Knight Machry. Co., w. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Ill 

McCabe. J. J., New York. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles-Bement-Pond Co.. New York. 





Drilling Machines, Upright 
—Continued. 

Patterson, Gottfried & 
Ltd., New York. 

Prentice Bros. Co., 
Mass. 

l’rentiss Tool & Supply Co., New 
York. 

Sellers & Co., Ine., 
delphia, Pa. 

Sibley Machine Tool Co., 
bend, Ind. 

Siate Machine Co., Dwight, Hart 
ford, Conn. 

Sloan & Chace Mfg. Co., 
N.- J 


Hunter, 


Worcester, 


Wm., Phila 


South 


Newark, 


Taylor & Fenn Co., Hartford, 
Conn. 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass 

Whitney Mfg. Co., Hartford, Ct. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Wormer Mehry. Co., C. C., De 
troit, Mich. 


Drills, Center 

Cleveland Twist Drill Co., 
land, Ohio. 

Morse Twist Drill & Machine Co. 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford 

* Conn. 

Slocomb Co., J. T.. 

Standard Tool Co., 


Cleve 


Puet.«. Be 4, 
Cleveland, O. 


Drills, Hand 

Cincinnati Electrical Tool Co. 
Cincinnati, O. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York 

U. S. Electrical Tool Co., Cin 
cinnati, O. 


Inc., James 


Drills, Pneumaiic 

Chicago Pneumatic Tool Co., Chi 
cago, . 

Chisholm & Moore 
Cleveland, O. 

Clayton Air Compressor 
New York. 


Mfg. Co., 


Works, 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi 
eago, Ill. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co.. New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Standard Tool Cd., Cleveland, O. 


Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, . 

Billings & Spencer Co., 
Conn. 

Clark, Jr.. Elec. Co., Ine., James, 
Louisville, Ky. 

Cleveland Twist Drill Co., 
land, O. 

Hisey-Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, N. Y 

Varker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces 
ter City. N. J. 

Standard Tool Co., 


Hartford, 


Cleve- 


Cleveland, O 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., 
Madison, Wis. 


Drill Speeder 


Graham Mfg. Co., Providence, 
hs 


Drying Apparatus 


Sturtevant Co., B. F.. Hyde Park, 


Mass. 


Dynamos 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Crocker Wheeler Co., Ampere 
N 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, T’a. 





Dynamos —Continued. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Electric Co., New York 

Sturtevant Co., B. F., Hyde Park 
Mass. 

Triumph Electric Co, Cincin., O. 

Westinghouse Elec. & Mfg. Co. 
Pittsburg, Pa. 


Electrical Supplies 

Clark, Jr.. Elec. Co., Inc., James, 
Louisville, Ky. 

Crocker Wheeler Co., Ampere 
N. J. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York 

Jantz & Leist Elec. Co., Cin., O 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Elec. Co.. New York. 

Triumph Electric Co., Cincin., O 

Wagner Elec. Mfg. Co., St. Louis, 
Mo. 

Weston 
Newark, J. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Elec. Instrument Co., 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 

Crescent Forgings Co., 
Pa. 

Electric Controller & Supply Co., 
Cleveland, O. 

Ilisey-Wolf Mach. Co., Cincin., QO. 

Lincoln Motor Wks. Co., Cleve 
land, O. 

Roth Bros. & Co., Chicago, Ill. 

U. S. Electrical Tool Co., Cincin 
nati, O. 


James, 


Oakmont, 


Elevators 

Albro-Clem Elevator Co., 
delphia, Pa. 

Ilarrington, Son & Co., 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Da. 


Phila 


Edwin, 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 


American Emery Wheel Co., Prov 
idence, R. 1. 

Bay State Stamping Co., 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring 
field, O. 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., 


Worces 


Thos., Chicago, Il. 
Enclosures, Tool-room 


Hart & Cooley Co., New Britain, 
Conn. 
Merritt & Co., Philadelphia, la. 


Engineering Appliances 


Crosby Steam Gage & Valve Co., 
toston, Mass 
Lunkenheimer Co., Cincinnati, QO- 


Engineers, Mechanical and 
Electrical 


Crocker Wheeler Co., Ampere, 
N 


Merritt, Jos.. Hartford, Conn. 
Seaver, John W., Cleveland, O. 


Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport, 
Conn. 

Backus Water Motor Co., New- 
ark, N. J 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Grant Mfg. & Mach. Co., Bridge 
port, Conn. 

Olds Gas Power Co., Lansing, 


Mich 


Struthers Wells Co., Warren, Pa- 


Engines, Motor 


Franklin Mfg. Co., H. H., Syra- 
euse, N. Y. 

Olds Gas Power Co., Lansing, 
Mich 


Remington Oil Engine Co., Stam- 
ford, Conn. 
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“WHITNEY” CHAINS 
Hand (feed) Milling Machines 
Gfhe Woodruff Patent System of Heying 
| 
‘ The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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Engines, Oil Forgings, Drop —Cont. Gages, Standard—Continued. | Gears, Rawhide 
Remington Oil Engine Co., Stam- | Crescent Forgings Co., Oakmont, | Slocomb Co., J. T., Prov., R. I : y N , 
’ ’ . +» we ” ” ° ° s x ° NO 4 
ford, Conn. Pa ane Starrett Co., L. S&., ag — , « ware wen 
oO. Ider Co., Shelton, fYyke & Co. J., E ston, ‘Rew . > 
Bagines, Steam _K. Tool Holder Co "3 o., J., East Bo Chicago Raw Hide Mfg. Co., Chi 
Buffalo Forge Co., Buffalo, N. Y. reer a Forge Co. | 7 Earle Gear & Mach. Co., Phila 
Ridgway Dynamo & Engine Co., wiitte ng & Cc oe ro Gages, Steam delphia, Pa. 
,, Ridgway, Pa. : N TY. Oy ee Be SPOOK'T™ | Crosby Steam Gage & Valve Co., | Fawcus Mach. Co., Pittsburg, Pa 
Struthers-Wells Co., Warren, Pa. Weeen & Gerd . Ww t Boston, Mass. Gould & Eberhardt, Newark, N. J 
Sturtevant Co., B. F., Hyde Park, a ee ee ee ; Grant Gear Works, Boston, Mass 
Mass. ae Gear Cutting Machinery a h & Scott Co., Cleve 
> land, O. 
Engraving Machinery Forgings, Hydraulic Adams Co., Dubuque, Lowa. = New Process Rawhide Co., Syra 
“pe ‘ . »thlehe Ss Co., So. Beth- | Becker-Brainar ng Machine cuse, N. Y. 
Gorton Mach. Co., Geo., Racine, ae teel 0 0 Co., Hyde Park, Mass. Nuttall Co., R. D., Pittsburg, Pa 
” Wyman & Gordon Co., Worcester, | Bickford Drill & Tool Co., Cin- | Philadelphia Gear Works, Phila 
‘ cinnati, deiphia, Pa. 


Exhaust Heads 


Sturtevant Co., B. F 
Mass. 


. Hyde Park, 


Exhibition Machinery 


Philadelphia Bourse, Phila., Pa. 

Expanders, Tube 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Factory Equipment 

Lyon Metallic Mfg. Co., Aurora, 
Ill 

Mfg. “Ex oetoment & Eng. Co., Bos- 
ton, Mass. 

Fans, Electric 

Crocker - Wheeler Co., Ampere, 

Diehl Mfg. (o., Blizabethport, 
N. J. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Electric Co., New York. 


Sturtevant Co., B. F., 
Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Hyde Park, 


Fans, Exhaust 


Buffalo Forge Co., 
cre cker - Wheeler 


Buffalo, N. Y. 
Co., Ampere, 


New York. 
Hyde Park, 


~ 
General Electric Co., 
Sturtevant Co., B. F., 
Mass. 


Files and Rasps 
American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 


New York. 
Nicholson File Co., Prov.,-R. I. 
New 


Reichhelm & Co. E. P., 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa. 


Filing Machines 

Cochrane-Bly Co, Rochester, N. Y. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Fire Brick 

McLeod & Henry Co., 


Flexible Shafts 


Troy, N. Y. 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. ~o., Worces- 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 
Mass. 

Bradley & Son, C. C., Syracuse, 
N. ¥ 


Buffalo, N. Y. 
Cleveland, O. 
New York. 


Buffalo Forge Co., 
Burke Machy. Co., 
Ingersoil-Rand Co., 


Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 
National Machinery Co., Tiffin, O. 


Prentiss Tool & Supply Co., New 


York. 
Sturtevant Co., B. F., Hyde Park 


Mass. 


Forging Machinery 


Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn. 





Mass. 


Forgings, Machine 


Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 


Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Cammel, Laird & Co., New York. 

Crescent Forgings Co., Oakmont, 


Pa 
Kent & Co., Edwin R., 


Tindel-Morris Co., Eddystone, Pa 

Witteman & Co., A. P., Phila., Pa. 

Wepee & Gordon Co., Worcester, 
Mass. 


Chicago, 


Foundry Furnishings 


Dubuque, Iowa. 
Thermit Co., 


ork. 
Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 


Adams Co., 


Goldschmidt New 
York 


Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 


Providence, R. 


I. 
Witteman & Co., A. P., Phila., Pa. 


Furnaces, Enameling 
American Gas Furnace Co., New 
York. 
Furnaces, Gas 
American Gas Furnace Co., New 
York 
Chi- 


Chicago Flexible Shaft Co., 
eago, Ill. 

Nash Company, Geo., New York. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Gas’ Furnace Co., 
Providence, R. I. 


Furnaces, Melting 
American Gas Furnace Co., New 


Yor 
Nash C ompany, Geo., New York. 
Westmacott Gas Furnace Co., 


Providence, R. I. 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 
Hart & Cooley Co., New Britain, 


Conn. 
Lyon Metallic Mfg. Co., Aurora, 
Ill 


Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach Co., New Brit- 

ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury; Conn. 


Gages, Standard 

Athol Machine (Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Covent Twist Drill Co., Cleve- 


land, Ohio. 

Grinkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester 
City, N. J. 





Bilgram, . Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., 
Eberhardt Bros. 
ark, N.. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, Ill. 
Gleason Works, 
Gould & Eberhardt, 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Morse, Williams & Co., Phila., Pa. 
Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., 
Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Slate Machine Co., Dwight, 
ford, Conn. 

ices 2 & Chace Mfg. Co., Newark, 

nase Mach. 


 - 
apolis, Ind. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 
Whiton Machine Co., D. E., New 

London, Conn. 


Tolland, Conn. 
Mach. Co., New- 


Rochester, N. Y. 
Newark. N. J. 


New York. 
Hartford, 


New 


Hart- 


Co., Indian- 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Carey, Samuel, Glendale, L. I. 

Chicago Raw Hide Mfg. Co., Chi- 
eago, Ill. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila 


delphia, Pa. 
Mach. Co., New- 


Eberhardt Bros. 
ark, N. d 
Faweus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, Il. 
Mach. Co., Elk- 


Foster Kimball 

hart, Ind. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Wks., Boston, Mass. 
Hardinge Bros., Chicago, Ill. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 


Cleveland, Ohio. 
Lea Equipment Co., New York. 
New Process Rawhide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Poaeee Mfg. Co., Springfield, 


Philadelphia Gear Works, Phila- 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa 

Van Dorn & Dutton, Cleveland, O. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Waterbury Gear Co., Waterbury, 
Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, . 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

on Gear Works, Phila- 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 


Rocks, Ta. 





Sawyer Gear Works, Cleveland, O 


Gears, Worm 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carey, Samuel, Glendale, L. I. 


Eberhardt Bros. Mach. Co., New 
ark, N. J. 
Fawcus Mach. Co., 
Gould & EXberhardt, 
Nuttall Co., R. D., 
Philadelphia Gear 
delphia, Pa. 
Taylor-Wilson Mfg. 
tocks, Pa. 
Van Dorn & Dutton, Cleveland, O 


Generating Sets 


Burke Electric Co., 
Crocker - Wheeler 
N. J 


Pittsburg, Pa 
Newark, N. J 
nee Pa 
Works, Phila 
McKees 


Co., 


Erie, Pa. 
Co., Ampere, 


New York 


General Electric Co., 
Madi 


Northern Electric Mfg. Co., 


son, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


New York. 


Sprague Electric Co., 
Hyde Park, 


Sturtevant Co., B. F., 
Mass. 
Triumph Elec. Co., Cincinnati, O 


Generators, Gas 


American Gas Furnace Co., 
York. 


Gibs 


apes ee Steel Co., 
Falls, 


New 


Beaver 


Graphite 
Dixon Crucible Co., 


City, 
Obermayer S., Cincinnati, O. 


Jos., Jersey 


c 0., 


Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety Emery Wheel Co., Spring- 
field, O. 

Grinders, Center 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 


Mass. 
Elec. Co., 


ter, 


Clark, Jr., Inc., James, 


Louisville, Ky. 

Heald Mach. Co., Worcester, 
Mass. 

Hisey-Wolf Mach. Co., Cin., O. 

Mueller woe Tool Co., Cin- 
cinnati, 


Niles-Be a Pond Co., New York. 
U. S. Eleterical Tool Co., Cin., O. 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 

Bath Grinder Co., Fitchburg, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 


Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 

es - Wheeler Co., Ampere 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J 

Greenfield Mach. Co., Greenfield, 


Mass. 
Heald Mach. Co., Worcester, Mass 
Hisey-Wolf Mach. Co., Cincin., O 
Ingersoll Milling Mach. Co 
Rockford, Ill. 
Niles-Bement-Pond Co., New York 
Norton Grinding Co., Worcester. 
Mass. 
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3 BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I., U.S. A. 


NO. 6 WIRE FEED SCREW MACHINE 











20. Capacity: Hole through spindle, 154". Length that can be turned, 10". Swings 
- over bed, 18"! over cross slide, 8°". Roller Feed, 


¢. For work within its Capacity, its Accuracy is sure. 


' A FACTOR of prime importance insisted upon in the non 
ufacture of B. & S. Screw Machines is QUALITY OF 


are. WORKMANSHIP as absolutely essential to the best results. 
am Accuracy is established by such emphasis and no detail where 
i. alignment is required is overlooked. The testing of each ma- 
ee chine before it leaves the shop is of such rigid character that 
wa Accuracy is positively insured. 


- A circular of this machine, describing it in detail, sent to 
any address upon application. 




















40 


AMERICAN 


MACHINIST 


October 31, 1907 





Grinders, Catter —Continued. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Rivett-Dock Co Soston, Mass. 


Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich 


Grinders, Cylindrical 

Bath Co., Fitchburg, 
Mass 

Brown & Sharpe Mfg. Co., 
dence, R. I 


Grinder 


Provi- 


Heald Mach. Co., Worcester, Mass 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Norton Grinding Co., Worcester, 
Mass. 


Grinders, Disk 

Bath Grinder Co., 
Mass. 

Besly & 
Ill 


Fitchburg, 


Co., Chas. H., Chicago, 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Gardner Machine Co., Beloit, Wis. 


Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Ine., Boston, 
Mass. 

Ransom Mfg. Co., Oshkosh, Wis 


Safety Emery Wheel Co: Spring- 
field, O. 

Taylor & Fenn Co., Hartford, Ct 

Grinders, Drill 

Heald Mach. Co., Worcester, Mass 


Hill, Clarke & Co., Inc., Boston 
Mass. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Fitchburg 
Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Greenfield 
Mass. 
Heald Mach. Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 


Mach. Co., Greenfield, 


Rivett Lathe Mfg. Co., Boston 
Mass. 

Wells & Sons Co., F. E., Green- 
field, Mass. 


Grinders, Portable 
Cincinnati Electrical 
Cincinnati, O. 


Tool Co. 


Clark, Jr., Elec. Co., Inc., James 
Louisville, Ky. 
Coates Clipper Mfg. Co., Worces 


ter, Mass. 
Hisey-Wolf Mach. Co., 
Independent Pneumatic 
Chicago, Ill. 
U. S. Electrical ool Co., Cin., O 


Cincin., O 
Tool Co., 


Grinders, Saw 


Tindel-Morris Co., Eddystone, Va. 


Grinders, Tool 


Armstrong Bros. ‘gol Co.. Chi 
cago, Ill. . 

Barnes Co., B. F., Rockford. ITI. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass, 

Blount Co., J. G., Everett, Mass 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 

Brown & Sharpe Mfg. Co., Provi- 
dence, R, I. 

Cincinnati Electrical Tool Co.. 
Cincinnati, O. 

Clark, Jr.. Elec. Co., Ine., James, 


Louisville, Ky. 
Gisholt Mach, Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J 


Grant Mfg. & Mach. Co., Bridge- 
port, Conn, 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Heald Mach. Co.. Worcester. Mass. 

Hill, Clarke & Go., Inc., Boston, 
Mass. 

Hisey-Wolf Mach. Co., Cincin.. 0. 

Landis Tool Co., Waynesboro, Pa. 


Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 

Mummert, Wolf & Dixon Co., 
Hanover, Pa. . 





Grinders, Tool—Continued. 
Niles-Bement-Pond Co., New York. 


Norton Grinding Co., Worcester, 
Mass. 

Ransom Mfg. Co., Oshkosh, Wis 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Sellers & Co., Inc., Wm., Phila 


delphia, Va 
Standard Tool Co., Cleveland, O. 
U. S. Electrical Tool Co., Cin., O. 
Vandyck Churchill! Co., New York. 
Vitrified Wheel Co., Westfield, 
Mass 
Whitney Mfg. Wo., 
Wilmarth & Morman 
Rapids, Mich. 


Hartford, Ct, 
Co., Grand 


Grinding or Polishing Ma- 


chinery 
Abrasive Material Co., Philadel 
phia, Pa. 
American Emery 
Providence, R. I. 
Barnes Co., W. F. & John, Rock 


Wheel Co., 


ford, Ill. 

Bath Grinder Co., Fitchburg 
Mass. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Burke Machry. Co., Cleveland, O. 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Crocker Wheeler Co., Ampere, 
i ca 


Gardner Mach. Co., Beloit, Mich. 


Goodell - Pratt Co., Greenfield, 
Mass. 

Graham Mfg. Co., Providence, R.I. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Harding, S. B., Waukesha, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Landis Tool Co., Waynesboro, Pa 

Marshall & Huschart Machry. Co. 
Chicago, Il. 


Monarch Emery & Cor. Wheel 
Co., Camden, N. J. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Norton Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 


field, O. 


Vandyck Churchill Co., New York 


Vitrified Wheel Co., Westfield, 
Mass. 

Wells Sons Co., F. E., Greenfie!d, 
Mass. 


Grinding Wheels 


Iowa 
Wheel Co., 


Adams Co., Dubuque, 

American Emery 
Providence, R. I. 

Bridgeport Safety Emery Wheel 


Co., Bridgeport, Conn 

Carborundum Co., Niagara Falls, 
N. Y 

Cortland Cor. Wheel Co., Cort 
land, N. Y. 

Monarch Emery & Cor. Wheel 


Co.. Camden, N. J. 
Niles-Bement-Pond Co., New York 
Norton Co., Worcester, Mass 
Pike Mfg. Co., Pike. N. H 
Safety Emery Wheel Co, Spring- 

field, O 
Vitrified 

Mass. 
Whitney 


‘Wheel Co., Westfield, 


Mfg. Co., Hartford, Ct. 


Grindstones and Frames 


Mass. 
Cleve 


Athol, 
The, 


Co., 
Co., 


Machine 
Stone 


Athol 
Cleveland 

land, -O. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester. Mass. 
Pike Mfe. Co., Pike, N. H. 


Gun Barrel Machinery 


Pratt & Whitney Co., Hartford, 


Conn. 





Hammers, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. 

Bradley & Son, C. C., 
Nx ¥ 


W., Brooklyn, N. Y. 
Syracuse, 


Chambersburg... Engineering .Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New. Ha- 
ven, Conn. 

Niles-Bement-Pond Co., New. York. 

Prentiss Tool & Supply Co., New 
York. 

Waterbury Farrel 
Co., Waterbury, 


Fdry. & Mach. 
Conn. 
Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


cago, Ill. 
Chisholm & Mfg. 


Cleveland, O 


Moore Co., 


Clayton Air Compressor Works, 
New York. 

Independent Pneu. Tool Co., Chi- 
cago, 

Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 


Sampson & Co., Geo. H., Boston, 
Mass. 

| Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Hammers, Power 

Beaudry & Co., Inc., Boston, Mass. 

Bradley’ & Son, C. C., Syracuse, 
: ¥ 


i! 4 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 


Scranton & Co., The, New Ha- 
ven, Conn. 
Hammers, Steam 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

aay & Son, C. C., Syracuse. 
N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Crescent Forgings Co., Oakmont, 
> 


Pa. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 


Inc., 


Machine Tool 


Cincinnati Ball Crank Co., 
cinnati, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Handles, 
Cin- 


Hangers, Shafting 
Link-Belt Co., Philadelphia, Pa. 
Wood's Sons . Cham- 


Co., B., 
bersburg, Pa. 


Feed Water 
Hyde Park, 


Heaters, 
Sturtevant Co., B. F., 
ass. 

Heating and Ventilating 
Apparatus 

Buffalo Forge Co., 

Sturtevant Co., B. F., 
Mass. 


Buffalo, N. Y 
Hyde Park, 


Heating Machines 

American Gas Furnace 
York. 

Chicago Flexible 
cago, Ill. 


Co., New 


Shaft Co., Chi- 


Hobbing Machines, Worm 

Gould & Eberhardt, Newark, N. J. 

Pratt & Whitney Co., Hartford, 
Conn. 

Hoisting and Conveying 
Machinery 

Box & Co., Alfred. Phila., Pa. 

Brown Hoisting Machinery Co. 
Cleveland, O. 


Case Mfg. Co., Columbus, O. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Link-Belt Co., Philadelphia, Pa. 

Main Belting Co., Phila... Pa. 


Moore Co., Franklin, Winsted, Cr. 
Niles-Bement-Pond Co., New York. 
Sturtevant Co., B. F.. Hyde Park, 


Mass. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Yale & Towne Mfg. Co., New 
York. 





Hoists, Electric 


C & C Electric Co., New Yor! 

Case Mfg. Co., Columbus, 0. 

Chicago Pneumatic Tool Co., « 
cago, Ill. 

Cleveland Crane & Car Co., W 
liffe, O. 

Crocker - Wheeler Co., Amp 
N. J. 

Curtis & Co. Mfg. Co., St. Lo 
Mo. 

General Electric Co.. New \ 
Genera! Pneumatic Tool Co., M 
tour Falls, N. Y. 
Niles-Bement-Pornd Co., New \ 
Northern Engineering Works, 


treit, Mich. : 
Sprague Electric Co., New Y« 
Yale & Towne Mfg. Co., N 
York. 
Hoists, Hand 


Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. | 
Cleveland, O. 

Harrington, Son & Co., 
Philadelphia, Pa. 


Edw 


Moore Co., Franklin, Winsted, «'t. 

Nicholls, Wm. 8., New York. 

Yale & Towne Mfg. Co., New 
York. 


Hoists, Pneumatic 


Chieago Flexible Shaft Co., ‘ 
cago, iil. 
Chisholm & 
Cleveland, . 
Curtis & Co. Mfg. Co., St. Louis 

Mo. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Independent Pneumatic Too! C 
Chicago, Ill. é 
Ingersoll-Rand Co., New York 
Northern Engineering Works, [e- 


Moore Mfg. ‘| 


troit, Mich. 

Hones 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. p 

Pike Mfg. Co., Pike, N. H. 

Hose 

Chicago Pneumatic Tool Co., Chi- 
cago, 


Independent Pneumatic Tool Co., 
Chicago, Ill. 

Rhoads & Son, J. E., Phila., Pa. 

Sprague Electric Co., New York. 

Igniters, Gas Engine 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Periph- 


Indicators, Speed, 


eral 

Warner Instrument Co.,. Beloit, 
Wis. 

Indicators, Steam Engine 

Crosby Steam Gage & Valve (‘ 
Boston, Mass. 


Indicators, Test 


Grant Mfg. & Mach. Co., Bridge 
port, Conn. : 

Norton Grinding Co., Worcest« 
Mass. 

Starrett Co., L. S., Athol, Mass 

Injectors 

Desmond-Stephan Mfg. Co., | 


bana, O. 
Lunkenheimer 
Sellers & Co., 

delphia, Pa. 


Cincinnati, 0 
Wm., Phi 


Co., 
Inc., 


inspection and Tests 
Hunt Co., Robert W., Chicago, | 
Electric 
New Yo 


Instruments, 


General Electric Co., 


Iron Bar 


Milton Mfg. Milton, Pa 


Co., 


Jacks, Hydraulic 


Bethlehem Fdry. & Mach. Co., = 
Bethlehem, Pa. 
Burroughs Co., 


Chas., Newark 


N. J. 
Watson-Stillman Co. New York 


Jacks, Planer 
Armstrong Bros. Tool Co., C 
cago, 


